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Kay lock, setting standards 


of progress and reliability 


Kaynar Mfg. Co. Inc., the world’s largest manufacturer of lightweight, all-metal self-locking nuts, leads the industry 
in solving aircraft, powerplant and missile fastening problems. Our elliptical locking feature is adaptable to an un- 
limited variety of configurations and materials, answering today's many sophisticated design requirements. Kaylock 
nuts are available in carbon steel - CRES steels for use to 1200’F — or exotic metals for temperature above 1200°F. 
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DRESS REHEARSAL 
FOR THE 
BIGGEST SHOW 
ABOVE EARTH! 


Prepare an astronaut for the experiences of space flight before launch? It is possible 
at Goodyear Aircraft Corporation (GAC). For at GAC can be found the skills to design 
and develop the most advanced weapon system trainers, the facilities to produce 
them, the experience to perfect them. 

Today, working with the U.S. Naval Training Device Center, these skills, facilities, and 
experience factors are being utilized in building weapon system trainers for two of 
the Navy's most advanced aircraft-the A2F Intruder and the W2F Hawkeye. 

Tomorrow we expect to be called upon to produce trainers for other complex systems. 
Whether the training is for missions below the seas, above the earth, or in the outer 
reaches of space, you’ll find GAC ready. 
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Meet a diversified family of 
reliable electromechanical 
components by Hydro-Aire 


These reliable electromechanical components are but six of a widely 
diversified family including rotary actuators, precision timer motors, 
computer memory drum drives, linear actuators, eddy current dampers 
and linear friction dampers— all custom-designed, built and on-time 
delivered by Hydro-Aire. All Hydro-Aire electromechanical components 
deliver high orders of efficiency and reliability and conform to appli- 
cable Mil Specs. One of these proven, off-the-shelf designs might well 
meet your specifications. If not, we will custom-design to your most 
demanding requirement. Your inquiry is invited. 
AEROSPACE/ELECTRONIC PROJECT AND DESIGN ENGINEERS: 
write now, on your company letterhead, for a copy of the colorful, 
fact-packed brochure describing Hydro-Aire's capabilities and new 
products in the areas of fuel and hydraulics, pneumatics, electronics, 
cryogenics, electromechanics, control systems and ground support 
and test equipment. It's just off the press! 


BURBANK, CALIFORNIA 
MEMBER 

SYSTEMS & CONTROLS 
GROUP 


AVIATION CALENDAR 


., Phila- 


Sept. 20-2-1-National Conventio 
space Panorama, Air Force l 
dclphia, Pa. 

Sept. 26-28-Annual Convention, National 
Business Aircraft Assn., Mayo Hotel, 
a. Okla. 


Oct. 2-4— Seventh National Communication 
Symposium, Institute of Radio Engineer; 


Hotefutica. Utica. N. Y. 

Oct. 2-5-Annual Meeting. Met 
Committee, Air Transport Ai 
erey, Calif 


ological 


Hotel, V.„ 

Oct. 2-7—1 2th InteiiMuuiu, ................... 

Congress, Washington, D. C. 

Oct. 1-5-National Airports Conference, 
of Oklahoma, Norman. Okla. 


Oct. 4-6— Semi-Anr 


il Conve 


ciety of Photograr ,, 

Hotel. New York, N. Y. 

Oct. 5— International Airline Navigators 
Council, Pacific Regional Meeting, Hotel 
Drake Wiltshire, San Francisco. Calif. 
Oct. 9-11— Mid- Year Conference. Airport 
Operators Council. Hilton Hotel, El Paso. 
Oct. 9-1 1-National Electronics Conference, 
International Amphitheatre. Chicago, III. 
Oct. 9-13-National Aerospace Engineering 
& Manufacturing Meeting^ Society ^of 

Los Angeles, Calif. 

Oct. 9-1 5— American Rocket Society's 16th 
Annual Meeting &• Space Flight Report 
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distribution system . . . Emergency fuel 
circuit with manual controls. 


Model 21 7-5 A has 6000-rpm output 
shaft, Model 2t7-6A has 2t00-rpm 
flanged propeller shaft drive. Both 

long life, low weight, LOW IN- 
STALLED COST. 



FOR DETAILED INFORMATI 


INSTALLATION 

ADVANTAGES 



Option 
lbs.).’ 


lal mounting: single plane, two- 
or cantilever . . . Low weight (245 



N, ADDRESS: 


CONTINENTAL AVIATION AND ENGINEERING CORPORATION 

12700 KERCHEVAL AVENUE. DETROIT 15, MICHIGAN 

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 

WESTERN SALES OFFICE: 18747 SHERMAN WAY, RESEOA, CALIFORNIA 
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First "off-the-shelf” 

high resolution display for 
low cost computer monitoring 




From jet aircraft and missiles to automobiles and frac- 
tional horsepower motors, Purolator filters are part of 
advanced engineering design 

Sixty-live Purolator filters perform vital functions on the 
Boeing 707, 720, Douglas DC-8, Convair 990 and Convair 
880. Purolator filters form an integral part of such missile 
systems as the Hawk, Polaris, Jupiter, Atlas Terrier and 
Hound Dog. 


In fact, we filter all fluids vital to the proper operation of 
aircraft, rockets, automobiles and other machines — be they 
air, fuels, lube oils, or hydraulic fluids. In each case, the 
Purolator filter is designed specifically for the job. 

Do you have an engineering development in mind that 
would benefit by filtration? We’re the world’s largest, most- 
diversified maker of filters. Chances are, one of our more 
than 2,000 units will do the job. If not — we’ll design and 
make a filter that will. Let us know your requirements. 


Filtration 
for Every Known 
Fluid 


PUR O LATO 1 


PRODUCTS, INC. 



AUU rMU 
EXPERIENCE 
AT THE 
“THINK STAGE" 
OF YOUR 
PROJECT 


In many ways. For one, FMC has more than 20 years 
background in designing, engineering and manufacturing 
military equipment, from combat vehicles to missile GSE. 
Add to this our continuing program of creative research 
and practical engineering, exploring new areas in conven- 
tional and atomic age weapons. Applied to your project, 
this experience, plus our research and test data, could well 
save you important R&D time and money. Suggestion: 
the earlier you call in FMC, the more we can contribute 
to your planning. 


Want details? Write Preliminary Design Engi- 
neering Dept.. FMC Ordnance Division, P.O. Box 
367. San Jose. Calif. • Phone: CYpress 4-8124. 
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FMC CORPORATION 

ORDNANCE DIVISION 
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WORK 


NATIONAL DEFENSE 





First! 


NOVEMBER 28, 1929 

Yesterday — A flag-draped rock fell from 
the belly of a Ford tri-motor and plummeted 
to the Antarctic ice fields below. The exactspot 
was the South Pole. The event — Commander 
Richard E. Byrd’s historic first flight over the 
pole. The fuel — Standard Red Crown Aviation 

This feat of aviation pioneering by Commander 
Byrd and his crew marked another Standard 
“first” — one of a continuing series in which 
Standard played a part, beginning in 1917, 
when we supplied the first successful aviation 
gasoline in the U. S. 


Toil ii y — famous Chevron Aviation fuels 
and RPM Aviation Lubricants help power 
international jet fleets . . . give safe depend- 
able performance for commercial, business 
and private pilots everywhere. Standard’s 
forward-looking research is developing new 
products for tomorrow’s aviation. For 
example: a fuel that can withstand in-flight 
temperatures of better than 450° while 
powering Mach-3 commercial jets. 

of supreme quality aviation products 
Standard is first! 


STANDARD OIL COMPANY OF CALIFORNIA 
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OHLYM 

mi-mum um... 


has all 
these quality 
and comfort 
features 


pliable material that adheres to itself to loch in 
any desired adjustment. No buckles required. 

No metal touches the head. Designed for comfort. 
B Ear pieces are of durable lightweight 
"Royalite." Since Velcro straps are self-locking, 
there are no rivets or fasteners to press 
against the face. 

C Mask is of Silicone. Thin wall construction with 
double sealing edge insures positive seal without 
pressure. Rests lightly on face. Comfortable to 
wear. Not alfected by aging, oxygen or sunlight. 

cause chafing. Four sizes and shapes available. 

D Woven Nylon cords hold the mask to the 

permit a freedom of jaw and face movement 
not possible with rigid metal supports. 

E Knurled adjusting knob permits fine adjust- 
ment of mask pressure against face without 
removing entire mask. Makes it possible to adjust 
for greatest wearing comfort. 

F Shows location of microphone inside the 
mask. Choice of microphones available. 

G Inhalation and exhalation valve. Trouble-free 
Scott design. Fewer parts. 

H Over-center locking mechanism controlled by 
cylindrical two finger operated aluminum handle. 
Makes instant mask-donning sure and positive. 
FAA Approved. Can be worn off the face 
up to 35,000 feet 

Sudden decompression creates an emergency 
that requires quick action. The Scott Mask, 
worn on the head, is the fastest to don. 

No fumbling. No groping. One simple motion 
and you're breathing safely. 

It's the surest way to save a life . . . your own. 




KEARFOTT developed, 
and now produces 


hydraulic control systems 


for the 


Pershing missile. 


Engineer s: Kearjott offers challenging 
opportunities in advanced component and 
system development. 



KEARFOTT DIVISION 

Little Falls, Mew Jersey 


GENERAL PRECISION. INC. 

Other Divisions: GPL.Librascope. Link 



For Navy’s surface-to-air Terrier missile, the SPG-55 Missile 
Guidance Radar by Sperry - shown above on the new missile 
frigate USS Dahlgren-provides “20/20” target acquisition and 
tracking, together with precision guidance of missile to target. 

Other radars by Sperry range from a portable field unit for 
detecting enemy vehicle and personnel movements in combat, 
to a network of giant area defense “fortress” radars on 24-hour 
air search duty continent-wide. Tracking, guidance, navigation, 
weather, tactical search, area defense -advanced Sperry radars 
are on duty in these and many other areas of commerce and 
defense -in-action evidence of one of the widest-ranging radar 
capabilities available today. General offices: Great Neck, N. Y. 



typical examples of Sperry radars are (I. to r.): USMC's airliftable 
warning radar, TPS-34; diminutive Army PPS-4 battlefield survei 
Air Force APN-59 air navigation radar; commercial Radar 5 for sm; 
gation: FPS-35 for USAF's Continental Aircraft Control and War 





The "Con-Tach" TT-3 handles all your tach system 
testing needs with one compact, portable unit. 
Completely self-contained, “Con-Tach" has its own 
precision master drive and generator, so you can 
take it aboard . . . use it on the bench . . . and make 
every test faster, simpler, accurately. “Con-Tach” 
... the reliable, efficient testing standard for 
aviation . . . designed to critical Military and 
Commercial specifications. 



"CON -TACH' tt-3 

... the only all-in-one system tester: 
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EDITORIAL 



FAR 

CAN 

A 

MAN 

SEE? 

Optically as far as the first obstruction. For some, the same applies to mental vision. By 
seeing beyond the apparent obstacles, established theories or accepted principles, Fairchild 
Semiconductor has been able to achieve spectacular product innovations in transistors, 
diodes, Micrologic elements, and multiple transistor/diode assemblies. 

From continuing research and development work through engineering, tooling, manufactur- 
ing and testing of products on the line, the success of Fairchild is built on the abilities of 
its men to see around the obstacles and move beyond. It has resulted in products more 
advanced than any others of their type and in a solid reputation for quality workmanship. 
In a rapidly growing company with many challenging programs, there is a constant need for 
men who can see beyond the first obstacles. If yours is a relevant background and you find 
our approach attractive, we would like very much to hear from you. 


FAIRCHILD 

SEMICONDUCTOR 


The Military Space Role— I 


There has been growing concern lately over the role 
assigned to the military in the U. S. national space pro- 
gram. Such widely diverse spokesmen as Sen. John 
Stennis (D.-Miss.), Dr. Walter Dornberger. former 
commander of the German Peenemunde development 
center and now vice president of Bell Aerosys terns Co., 
and Robert Seamans, associate administrator of the 
National Aeronautics and Space Administration, have 
voiced public concern over the current neglect of mili- 
tary aspects of the U.S. space program. Within the 
Air Force, assigned primary military space responsibility 
within the Department of Defense, a belated recogni- 
tion of the current and future importance of military 
capabilities is glimmering among the top USAF brass, 
although research-minded younger officers have been 
hammering this theme since well before Sputnik I. 

Much of this current concern with the military space 
potential has been stimulated by the successful Soviet 
orbital flights of Majors Gagarin and Titov. It is now 
becoming increasingly apparent that the earlier diagnosis 
of U.S. military space analysts that the Soviet space 
program was an effort primarily oriented toward military 
goals is essentially correct. Even the Soviets themselves 
have dropped their cloak of peaceful science and are 
beginning to brandish their growing military space 
capability with the same bluster with which they have 
rattled rockets for the past few years. 

Although the few voices raised against this policy were 
hardly heard at the highest government councils of a 
few years ago, it is now apparent that one of the worst 
policy decisions of the past decade was to try to label 
our national space program with the catchword of 
"peace” and to interpret this as effective exclusion of 
the military from any significant participation in the 
basic organization of the space research program and 
determination of its objectives. This decision stripped 
the military of much of the development work it was 
already doing in space such as large rocket boosters, bio- 
astronautics and satellite systems development and put 
this effort completely under the civil— and according to 
the language of that day— the neccssarilv “peaceful” tent 
of NASA. 

Excluding the Military 

Tin's decision to reduce the military to a support 
role in the basic national space program was conditioned 
by two premises that have since proved to be false. 
The first was that at least a decade of space research 
would be required before any practical applications in 
the form of operational systems would be possible. The 
experience of only a few years of exploratory post-Sputnik 
research has underlined the gross error of this estimate 
and a wide variety of operational space systems, both 
civil and military, have already been proved technically 
feasible. 

The second was that we would score a great moral 
propaganda victor)' by hanging the "peace" label on 
our space program. \Ve went to some ridiculous lengths 
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to try to achieve this goal including putting the Mercury 
astronauts in sack suits and ignoring their military titles. 
Again experience has proved that the Soviets' more 
spectacular efforts have monopolized the international 
propaganda spotlight even though their astronauts 
were given military promotions in orbit and wore the 
Red Air Force uniform to have tea with the Queen of 
England and on visits to the Western Hemisphere. One 
of the most significant shots in a recent Soviet docu- 
mentary film on their manned orbital achievements 
shows Maj. Titov bidding farewell to the technical 
architects of his space system just before takeoff. In 
the lineup, the large majority of these space technolog- 
ists were in Red Air Force uniform. 

The U.S. decision, taken during the fading years of 
the Eisenhower Administration, reversed the pattern of 
previous technical development success in the areas 
of aeronautics and nuclear fission, where we achieved 
a clear-cut international leadership for significant time 
periods. In both these fields the military requirements 
were given top priority to achieve technical superiority 
in weapons development on which our international 
posture depended. As an enormous dividend from the 
investment in the technical exploration of these areas, 
the new technology flowed into myriad civil applications 
albeit at a more leisurely pace than the military effort 
required. 

Priority Reversed 

Now in an area that is obviously of vital importance 
to the survival of this nation and its allies we have 
reversed this priority' and substituted the vague and 
less urgent demands of pure scientific research for the 
vital urgency required for development of new military' 
weapons. While it has been proved by the experience 
in aeronautics and nuclear physics that civil require- 
ments can be accommodated within the framework of 
a military-oriented research and development program, 
it is already painfully evident that the reverse is not 
true. A space research program oriented solely toward 
exploratory scientific research and civil operational uses 
will produce neither the knowledge nor the hardware 
required for military space systems. 

The councils of government now are engaged in 
organizing the technical and management pattern of 
the most complex and significant technical develop- 
ment program ever undertaken in this country'— the 
lunar landing program. Even at its most conservative 
cost estimating, it will cost 20 times more than the Man- 
hattan Project and its increase in technical complexity 
defies comparison with any previous effort in our history. 

If the military role in this program is defined as 
merely using its already substantial facilities and capa- 
bility in space technology to support a program limited 
to civil scientific goals, we shall indeed face serious 
trouble as the challenge of Soviet military space becomes 
more apparent and Russian capabilities approach the 
operational phase. 

—Robert Hotz 
17 
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IBM 357 Data Collection System for 
high-speed intra-plant data transmission 


the-minute record of production. 

The 357 gives the foreman a detail 
of all jobs and worker efficiencies cu 


records their proi 
quickly, and is sim] 
Bach employee i 


5 the system because it 
iction accurately and 

serts his identification 
on nearest his job loca- 
■k codes and number of 
l the simple keyboard, 
this information 
a processing center where it joins 
on coming in from other employees. 



faster decisions. They report those decisions 
instantly, to be acted upon with minimum 
delay. Here is a modern management tool 
that shrinks time and distance... to speed 
management response to what’s happening 
elsewhere. 



IBM 
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SHAKING UP SATELLITES and space electronics is an important part 
of developments at Bendix Systems Division because, although life in space 
will be quiet, launch accelerations can exceed 25g. Electronic assemblies are 
developed based on tests with this 1200-lb. force exciter and in a 4' x 8' thermal 
vacuum chamber. Complete spacecraft will be shaken with a 30,000-lb. force 
unit, and then subjected to orbital simulation in our new 20' x 27' chamber. 
These expanding Space Laboratories are creating new career opportunities 
for senior personnel experienced in satellite and space system testing. 

Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 

BENDIX SYSTEMS DIVISION 

ANN ARBOR, MICHIGAN 



One Voice on Space 


Presidential Command 


Air Corridor Concern 


■ Washington Roundup - 


a committee of 30 

four years ago. Air Force began to 
li Projects Agency and the National 
;r pulled itself back together to the 
the importance of space to itself 


Air Force Chief of Staff Cur 
unified position on space. lie ha 
senior colonels to the job. 

Shortly after Sputnik I was launched almost 
lose space-oriented projects to the Advanced Rescan 
Aeronautics and Space Administration. It has nev 
point where it could speak with a single voice oi 
and to national survival. 

Internal and external criticism now are forcing Gen. LcMav's hand. Observers 
sav he is more favorable toward space efforts now than he was a year ago. But there 
are varying degrees of support in his office, in the air staff and in two other key ele- 
ments of USAF-Systems Command, which develops and procures weapons, and 
Strategic Air Command, which deploys and operates them. 

Last year, Gen. Bernard Schricver, Systems Command chief, ordered a review by 
the Air Force Space Study Committee, headed by fomier USAF assistant secretary 
Trevor Gardner. This was" to be a blueprint for space efforts but its political over- 
tones prevented that. A program of seven development plans was distilled from this 
report but that got bogged down in channels. 

The “Green Hornet” plan was also prepared by Systems Command. It, too, met 
objections higher up. When some congressmen got a look at it they demanded that 
USAh' pull its factions together. Now Systems Command has a group, headed by its 
Deputy Chief of Staff for Plans, Maj. Gen. J. F. Whisenand. preparing a new position. 

Maj. Gen. William B. Kecse, director of development planning in the headquarters 
office of deputy chief of staff for research and technology, is heading the committee 
of colonels. Top generals from each USAF command arc being briefed and are getting 
a chance to give their views. 

Next week the committee is to brief Gen. LcMay, and later it will brief Defense 
Department echelons. The result undoubtedly will be a compromise position, but 
Gen. LeMav has made it clear that it will be the one and the only official Air Force 


Plans for a national command and control system, designed to provide the 
President with a system that would survive nuclear attack and give instantaneous 
command over vital military forces will be prepared by a new Defense Department 
ad hoc committee. Headed by Maj. Gen. L. G. McCallom, it will attempt to resolve 
differences between the systems proposed by the individual sendees, the Joint Chiefs 
of Staff and the Director of Defense Research and Engineering. It also will recommend 
which agency should operate the system. 

One comer of the complex space booster picture will be examined Sept. 26 when 
the Senate Aeronautical and Space Sciences Committee holds hearings on the sig- 
nificance, status, recent history and problems of the Saturn and Centaur launch 
vehicles. Saturn's configurations and powcrplants have changed continuously and 
arc still changing, and Centaur has slipped its schedule badly. Chainnan Robert Kerr 
also has tentatively set a hearing on meteorological systems for October and one on 
space communications— at least as complex a problem as boosters— for November. 

Watch for fast action from Labor Department to improve administration of the 
Davis-Bacon Act, which authorizes setting of minimum wages for construction jobs 
based on wages prevailing in the area. A study committee appointed last April has 
completed its report, which sets guidelines and urges better liaison between Defense 
and Labor departments and military contracting officers. Lack of a clear policy until 
now has touched off jurisdictional strikes by unions, infuriated contractors and con- 
fused contracting officers, especially at missile bases. 


Greatest concern over the air corridors to West Berlin is the ease with which the 
Communists could jam navigation aids. Only the newest combat aircraft have the 
latest jam-proof radar that would be needed. Civilian pilots have formed a committee 
to look iitto the problem, but complain that they get little help because such matters 
are classified. 

Compromise that ended six months of wrangling over the tactical fighter (see p. 30) 
was dictated bv Defense Secretary Robert McNamara, but still was satisfactory enough 
to Navy and Air Force chiefs that they did not protest. Chief architect of the solu- 
tion was Dr. Marvin Stern, deputy director of research and engineering for weapon 
systems. Stern, who agreed to sene for one year, has agreed to extend his deadline 
temporarily but expects to leave the job before the end of the year. 

—Washington Staff 
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NEWEST PLANE at the Famborough flying display is the Handley Page 115 delta research plane built to study low speed landing regimes 
(AW Aug. 28. p. 34). Flights arc being kept to under 10-inin. duration at Farnbotough. 


British Aviation Nears Crucial Decision 


Industry must soon decide whether or not to join 
with Europeans in aircraft and engine development. 


By Herbert J. Coleman 

Famborough— British aviation indus- 
try is facing a top-level management 
decision that will determine whether 
its influence on international markets 
will wane or increase. 

The move, now in gestation form, 
will be whether or not to expand the 
industry outside the United Kingdom, 
primarily in Europe, and thereby join 
with European manufacturers in design 
and production of new aircraft and en- 
gines beyond license agreements that 
are, in any event, a start in this dircc- 

This is the dominant impression at 


the 22nd annual flying display of the 
Society of British Aircraft Construc- 
tors, the traditional British showcase 
for its products. As one member of the 
SBAC put it: 

“Frankly, our industry is on its knees. 
We’ve got to move into cooperative 
manufacturing and sales agreements in 
Europe, and soon, or face the prospect 
of becoming components suppliers." 
Research Narrowed 

Perhaps a bit pessimistic, there is still 
support for this view. British aircraft 
manufacturers, now fairly successfully 
grouped, have eliminated parallel re- 
search— and the resultant competitive 



AVRO BLUE STEEL standoff bomb and ground handling track and dolly for mounting the 
weapon in RAF’s Victor and Vulcan B.2 bombers were displayed at Famborough. 


drive that leads to waste in invariable 
duplication— but consequently also have 
reduced effort into new fields. 

Famborough show, sprawled over a 
hillside near the Royal Aircraft Estab- 
lishment, is an unwitting example, 
since there is little new to show the 
industry, British public, and more than 
8,000 visitors from overseas, including 
top Russian designers (see p. 26). 

Most heartening aspect is the British 
world-wide lead in development and 
sale of its VTOL engine line, with 
Rolls-Royce and Bristol Siddeley prod- 
ucts dominant in strike fighter compe- 
titions (see storv p. 27). 

As expected (AW Sept. 4. p. 78). 
the most interesting aeronautical de- 
velopments were kept under wraps— 
primarily the Hawker P. 1127 NATO 
VTOL entry, the British Aircraft 
Corp.’s TSR-2 strike fighter, and the 
Bristol T.188 Mach 2 research plane. 

Thus, the three services— Royal Air 
Force, Royal Navy and the Army— took 
over most of the flying display. Only 
new airplanes were the Handley Page 
115, a highly swept delta which will 
be used to investigate landings at low 
speeds, and the Beagle 206, a five- to 
seven-place executive twin. 

But not far from the runway was the 
symbol of Britain’s fight to break out 
of its borders— the de Havilland Blue 
Streak, booster for the proposed West 
European space consortium, now mov- 
ing closer to fruition following ear- 
marking of space funds by the West 
German government. 

The space club, and the high possi- 
bility of close cooperation with Euro- 
pean manufacturers, can be laid in large 
part to the efforts of Minister of Avia- 
tion Peter Thorncvcroft, the prime 
mover in breaking British reticence 
and nationalistic feelings against Euro- 
pean ventures, and the best salesman 
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for the Bristol/Ferranti Bloodhound II 
missile sold to the Swedish and Swiss 
governments. 

Thorncvcroft said last week that 
West Germans have formally commit- 
ted themselves to construction of a third 
stage for Blue Streak launchers, probably 
a Bolkow design. Second stage will be 
a French Veronique. 

It was also Thomeycroft who backed 
more intensive government participation 
and support for the industry and its 
projects in an atmosphere ranging from 
lukewarm acceptance of the inevitable, 
to downright icy resistance from the 
British treasury, the indomitable and 
fi ' il factor in a project's life or death. 

' ':::e also is an end in sight to the 
traditional British reserve in the sphere 
of aggressive salesmanship. An impor- 
tant indication was fonnation last week 
of a joint organization by British Air- 
craft Corp. and Minneapolis-Honcvwell 
to develop, manufacture and market in- 
ertial guidance systems for aircraft and 
missiles in Europe (see box). 

Britain's reliance on Blue Streak for 
the space consortium is important but 
secondary to the real role. That is in a 
comparatively new area of 1 1 nation co- 
operation. as against negotiation, leading 
one British space expert to muse: ”1 
wonder how we will get anything up but 
uncased hot air, with 11 people, all 
speaking different languages, sitting 
around one table. We may launch the 
Tower of Babel.” But he conceded the 
importance— unthinkable even two years 
ago— of the 1 1 European delegates plan- 
ning serious projects in the same room. 

The missile park in a wav reflects the 
flying display's emphasis on past achieve- 
ments. Blue Streak towers over an Avro 
Blue Steel standoff bomb and is bor- 
dered by a Bloodhound I group and 
the Vickers Vigilant mounted on a 
Ferret scout car. Vigilant's future, hurt 


BAC-Honeywell Pact 

New York— British Aircraft Corp. and 
Minneapolis-Honev well Regulator Co. 
have formed an organization named 
BAC-Honeywell Inertial Guidance-Eu- 
ropc to develop, produce and market 
inertial guidance systems for missiles and 
aircraft in Europe. 

The new organization will be com- 
posed of personnel from both companies 
and will have its main offices in Paris. 

Manufacturing will be conducted at 
British Aircraft Corp.'s plant at Steven- 
age. England, and Minncapolis-Honcy- 
wcll’s plants in Frankfurt. Germany, and 
London. England. Under their agree- 
ment the companies will share responsi- 
bility for design, development, produc- 
tion. field service and marketing of iner- 
tial guidance systems, inertial rcfcrchce 



DE HAVILLAND BLUE STREAK dominates missile display (left): powcrplants are paired 
Rolls-Royce RZ.12s. Missile was raised to display position by highway crane, since ground 
handling equipment has not yet been developed. Jaguar (right) is three-stage test rocket, 
using solid fuels in all three stages. First stage boosts vehicle to 80.000 ft. At near horizontal 
flight, second stage is fired by radio control from ground and third stage fires automaticallv 
after second stage burnout. 
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BRISTOL AIRCRAFT technicians prepare the Bristol T.188 stainless steel research plane for ground testing of its de Havilland Gyron 


by its cost due to the complex guidance 
system, last week was brighter— negotia- 
tions for a British army production order 
are in advanced stages. 

Newest British missile, the dc Havil- 
land Red Top. is being shown in 
mockup fonn (the same mockup as dis- 
played at the Paris Air Show, but newly- 
painted red). Red Top is a follow-on to 
the de Havilland Firestrcak, with im- 
proved guidance system. Armstrong 
Whitworth is showing its Seaslug ship- 
to-air missile; British Admiralty last 
week said Seaslug has an 80% success 
ratio in high and low tests against target 
drones. 

Although the Air Ministry flew a 
Vulcan B.2 testbed, fitted with two 
Bristol Siddeley Olympus 301s and two 
Olympus 201s. the V-bomber did not 
carry its prime weapon, the Blue Steel, 
or the Skybolt. now undergoing com- 
patibility tests (AW' Sept. 4, p. 35). A 
Vulcan model carrying Skybolt was on 
displav bv Hawker Siddelev. 

Newest development in the Malkara 
anti-tank weapon system, developed by 


Faircv Engineering and built by govern- 
ment aircraft factories at Melbourne. 
Australia, is an armored launch vehicle 
which can carry four Malkaras, with two 
ready to fire. Carrier is air-transportable. 

Important factor in British space ef- 
fort is the Jaguar three stage test rocket 
designed by W'capons Research Estab- 
lishment and the RAE. Solid-fuel rocket, 
displayed by the RAE, attains a maxi- 
mum speed of 6,600 mph. for investi- 
gation of aerodynamics at about 80,- 
000 ft. altitude. Also displayed is a 
gold-plated model of the British Scout 1 
research satellite which will be launched 
in the U.S. 

Only other missiles shown were the 
Blue Water surface-to-surface weapon 
for British army, shown in front-line 






the British Army Thunderbird surface- 
to-air weapon, displayed by crews from 
the No. 37 Guided Weapons Regi- 
ment, Royal Artillery. 

Lone British entrv in the target 
drone field, the Jindivik 2B. powered 
by a Bristol Siddeley Viper 8, also was 


displayed by Faircv and the Australian 
government. 

Manufacturers had little to say, and 
less to show, about the three new 
British military and test aircraft which 
have not yet flown— the TSR.2. the 
T.188 and the Handley Page II- 126 
jet flap research plane. TSR.2 has been 
kept in top secret classification, al- 
though it has been pitched to U.S. 
Department of Defense and the Aus- 
tralian government (as a replacement 
to RAAF’s Dassault Mirage III fighters 
recently ordered, to the chagrin of 
British manufacturers, who could offer 
only the English Electric Lightning). 

Newest civil and military planes, 
shown in either model or mockup 

• Short Skvvan II light transport 
powered by two Turbomcca Astazou 
turboprop engines and scheduled to fly- 
next year. Funded by Short Brothers 
& Ilarland (which is primarily gov- 
ernment-owned) the Sky-van is aimed 
at the British army but I"I. G. Conway, 
Short’s chief engineer and director, ad- 
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mitted the project had been slowed 
down to concentrate on the Belfast 
freighter ordered bv the Roval Air 
Force. 

Skyvan I powered by two Rolls-Royce 
Continentals, is in advanced construc- 
tion stage and should fly early next 

• Beagle-Miles M-218, four sealer ex- 

thc Beagle-Miles M-uT(AW Aug.' 2$, 
p. 32), both due to fly bv next summer. 

• De Havilland DH-125 twin-jet ex- 
ecutive plane, due to fly late next year 
with two Bristol Siddeley Viper 20s 
as powcrplants. Production schedule 
calls for 30 planes, but the company 
submitted a proposal on the jet to the 
RAF as a navigation trainer and per- 
sonnel transport, on the basis of a 50- 
plane batch. Dc Havilland last week 
placed a $3-million order for Viper 20s, 
and a new and improved version of the 
Viper 11, for its DH-125 line. Order 
probablv is for about 60 engines. 

• Handley Page HPR.8, a Dart Herald 
follow-on car-ferry designed primarily to 
Silver City Airways’ specifications of 
capability for six cars and 30 passengers. 
Most unique feature is curved obser- 
vation lounge which takes up the en- 
tire nose section. No orders .nave been 
placed. 

• Military version of the Dart Herald 
with STOL capability and flap doors 
for rear-loading. Powcrplants would be 
Rolls-Royce R.Da. Dart 10s, replac- 
ing the Dart 7s now in use. 

• Handley Page 117, a 300-seat flying 
wing for transatlantic passenger serv- 
ices at 550 mph., and a Mach 2 delta 
wing transport featuring laminar flow 
for boundary layer control. 

• Westland 19’4, a civil version of the 
Belvedere powered by four de Havil- 
land Gnome turbine engines turning six- 
blade rotors. Project is a design study 
retained as a backup in case the West- 
land Rotodyne is not produced, and to- 



Ilyushin, Antonov View Aircraft Future 

Famborough— Russian designers Sergei M. Ilyushin and O. K. Antonov, in a state- 
ment that runs counter to aging pronouncements by Soviet Premier Nikita Khrush- 
chev but follows the line of the recent Tushino air show (AW July 17, p. 26). say 
they see no end to the need for manned military aircraft in the “near future." 

Visiting the Famborough air show as guests of the Society of British Aircraft 
Constructors. Ilyushin and Antonov hedged their statement by pointing out that 
they are engaged solely in the design of civil aircraft but said military planes “will 
exist in the near future.” 

Premier Khrushchev said in 1957 that Russia w-as turning solelv to rockets for 
offense and defense and. until Tushino, many in the West believed liim. 

At Famborough, speaking through on interpreter. Ilyushin and Antonov identified 
the E-66, which has claimed world speed and altitude records of 1,335 mph. and 
112.294 ft., as a Mikoyan design, supporting the belief in the West that the desig- 
nation supplied to the Federation Aeronaut ii|ue Internationale was actually for the 
new Mikoyan delta interceptor shown at Tushino. 

Ilyushin laughed off queries on reports that his test-pilot son made the space orbit 
officially attributed to Maj. Yuri Gagarin but was denied public acclaim because of a 
psychological or physical injury which the Russians did not want to admit. He said: 

injured bis ribs and legs and was not connected at all with the space flight." 
of your colleagues. I suspect." 

Ilyushin and Antonov were accompanied by Sergei N. Lcschcnko, deputy chairman 
of the state committee of the Soviet aircraft industry. 


torhead probably would be provided by 
Sikorsky if the helicopter is ever seri- 
ously considered. The Rotodvne, fast 
becoming a durable fixture at the SBAC 
show, made two flypasts which primarily 
demonstrated advances in suppression of 
tip jet noise. Prototype is flying with 
vaned suppressors to break up mass flow, 
but a model of Rotodvnc-Z, the 75-pas- 
senger version powered by two Rolls- 
Royce Tynes, shows the bullet-type 
suppressor now being developed by 
Westland and the RAE. However, Ro- 
todyne flew to Famborough from Yeovil 
and did not make a takeoff or landing 
here, thus failing to demonstrate noise 
levels at these critical operating ex- 
tremes. 

• Model of a stretched version of the 
Vcrtol 107 powered by two advanced 
Napier Gazelles of 2,000 slip, aft- 
mounted on either side of the fuselage 
was displayed by Napier. Aft fuselage 
engine installation permits a straight 
fuselage design, provides easy accessibil- 
ity and would provide room for an addi- 
tional eight passengers. Version is still 
in the design stage. 

In the flying display, new planes 
flown were limited to the IIP.115 and 
the Beagle 206. Beagle was limited to 
eight minutes of flypast for its line of 
four planes, and thus the Beagle 206, 
first British executive plane to come on 
the scene since the Gemini, was held to 
two straightforward runs past the 
crowds. Beagle’s new one-man heli- 
copter, the Beagle-Wallis, was forced 
out of the show because it is powered 
by a U. S.-built McCulloch engine. 
Rolls Continentals for the Beagle line 
were assembled at Derby, thus qualify- 
ing the airplanes for entry under SBAC 


policy of keeping the show all-British. 
Newest British cargo plane, the Car- 
vair, was not submitted for entrv be- 
cause it is a DC-4 conversion. 

The IIP.115 flypast was held to two 
flybys at comparatively slow speeds and 
with flight time limited to about seven 
or eight minutes. 

On opening day. last Monday, the re- 
markable feat in the flying display was 
the fact that any airplanes took off. 
Ceiling was 300 ft. and visibility about 

possible flew, leading to what is prob- 
ably the first flybv in history to Ire 
conducted by GCA controllers. 

Two Sea Vixen jets from the Royal 
Navy's 800 Squadron, based on the 
carrier Hermes off the Isle of Wight, 
successfully demonstrated Royal Navy 
buddy inflight refueling for the first 
time in public. The airplanes joined 
up atop the overcast and were controlled 
by GCA into a 200-ft. flypast with 
tlie second plane simulating refueling 
from a drogue and probe system. 

First plane off in the flying display 
was a Comet 4C, in Middle East Air- 
lines’ markings, and its run was timed 
with that of an Armstrong Whitworth 
Argosy 660, the military version, of 
which the ninth airplane made its first 
flight last week. RAF has ordered 56, 
but the 660 was not on static display 
because the RAF did not want to lose 
test time on one airplane for a week. 

Military aviation again took over the 
helicopter demonstration, with the ex- 
ception of the Rotodvne flyby. In this, 
a P.531 Westland Scout landed on a 
flatbed truck, part of a three-vehicle 
train, which then was towed down the 
runway by a Westland Wessex. In the 


background was a Belvedere unloading 
troops. Eight Saunders-Roe Skeeters 
did a fonn of square dance, in two 
groups of four, which ended in a line 
abreast. 

Paratroops were dropped from three 
Austers to show precision landing tech- 
niques, hitting within 40 ft. of a flare 
marker. Major annv effort was a simu- 
lated assault on the Famborough tower, 
using the Blackburn Beverley, as para- 
troops backed up the attack, and Twin 
Pioneers landed support equipment and 
evacuated casualties. 

Navy's acrobatic team, nine Scimi- 
tars from 800 Squadron, was allowed 
nine minutes for low flypasts and for- 
mation rolls, when weather improved 
later in the week. All-Navv flypast in- 
cluded the Scimitars, 10 Sea Vixens 
and four Faircv Gannetts. Blackburn 
NA.39 also participated, making ex- 
tremely low passes at high speed. 

Royal Air Force entered three acro- 
batic teams— 12 Hawker Hunters of No. 
92 “Blue Diamonds” Squadron, nine 
Lightnings of No. 74 Squadron (AW 
July 3 cover) and four Jet Provosts of 
the Central Flying School. 

While the Lightnings re-fonned for 
maneuvers, a Lightning T.4 two-place 
trainer version, flew past at near sonic 
speeds, with shock waves clearly visible 
and blurring the upper wing section and 
cockpit. Initial work on a two-place 
interceptor, designated Mark 5 Light- 
ning, is under way at English Electrics’ 
Warton plant, and by Bristol Aircraft 
Co.; the plane has attracted some inter- 
est from foreign air forces as a possible 
British export. 

The V-bomber participation was lim- 
ited to a Vulcan B.2 takeoff and maxi- 
mum performance climbout, and a 
scheduled high-altitude flypast primarily 
aimed at forming a complex pattern of 
contrails. 

The Royal Air Force combined acro- 
batic team, only slightly hampered by 
occasional low ceilings, flew a series of 
formation rolls, trailing colored smoke. 
Lightning team showed a high degree of 
skill, despite its comparatively recent 
formation as the replacement to the 
famed Treble I Squadron which flew 
Hunters. Team excels at tight wing- 
overs after low flypast and performed 
one nine-plane roll after re-forming 
from two groups, 

Only transport entries, except the 
Argosy 660 and the Comet 4C, were a 
Dart Herald, in Maritime Central mark- 
ings, and an Avro 748 in Skyways 
markings. Both did low flypasts, with 
the 748’s second run showing port en- 
gine feathered, gear and half flap down, 
and making a gentle climbout in the 
dirty configuration. Showing of another 
SBAC standby, the Short SC.l VTOL. 
expanded its usual display of liftoff and 
turns in a small radius, to the highspeed 
flypast. 
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PROJECTED ROLLS CONFIGURATION for a tactical V/STOL transport incorporates clusters of 32 turbine lift engines in each wing pod. 
Forward grills divert air flow into engine intakes. Model is resting on a mirror which reflects underside. 


NATO Y/STOL Proposals Take Shape 

By Cecil Brownlow 


Famborough— At least six design pro- 
posals will be entered in the North 
Atlantic Treaty Organization competi- 
tion for a lightweight V STOL close- 
support fighter, all of them built around 
British engines. 

The competition, whose winners will 
share possibly the biggest plum for Eu- 
ropean industry over the next several 
years, is being waged overtly and cov- 
ertly on political and technical levels 
with a scries of agreements and counter 
agreements in both areas extending from 
Britain to the U. S. and onto the Euro- 

At the 22nd exhibition of the Society 
of British Aircraft Constructors here. 
Rolls-Royce and Bristol Siddelcy exhi- 
bited two distinct design approaches 
to the lift engine problem. Both com- 
panies have been contacted by U.S. 
engine firms concerning the possibility 
of licensed manufacture in the U. S. 

Proposals for the NATO competition, 
which has a Dec. 31 deadline, include 
the following; 


Hawker Siddelcy P. 1127 tactical fighter 
powered by an advanced development 
of the Bristol Siddelcy BS. 53 lift-thrust 
turbofan engine with a projected thrust 
of between 27.000 and 28,000 lb. The 
present BS. 53 powering the two 1127 
prototypes now on hand has a maximum 
thrust of approximately 18,500 lb. An 
agreement to cooperate on the develop- 
ment and submission of the design pro- 
posal was being hammered out last week 
by representatives of Hawker Aircraft. 
Ltd., and Germany’s Focke-Wulf in an 
important by-plav to the Famborough 

• Rcpublic-Fokker variable-sweep air- 
craft (AW June 5, p. 30) powered In- 
die Bristol Siddelcy BS. 100. an ad- 
vanced BS. 53 design producing a maxi- 
mum thrust of about 38.500 lb. Re- 
public also had hoped to work with 
Hawker on the project, gaining the test 
data on the 1127, but apparently lost 
out when the Focke-Wulf offer was ac- 
cepted. Fuselage of the Republic-Fok- 
ker design follows the general lines of 
the Republic F-105 with the incorpora- 
tion of a high cranked delta wing. 

• Gcnnan VJ-101, built along the con- 


cepts of the Bell D-1S8, powered by a 
conventional jet powcrplant for forward 
flight and Rolls-Royce RB. 162 turbojet 
lift engines for vertical takeoff and land- 
ing. Four RB. 162s are mounted in each 
wingtip pod which swivels downward 
from the horizontal for vertical flight. 
Aircraft development, with the first pro- 
totype flight scheduled for next year, 
is being conducted by a consortium 
composed of Messerschmitt, I-Icinkcl 
and Bolkovv. 

• Dassault-Sud Balzac vertical takeoff 
fighter developed around the Mirage 1 1 1 
airframe using four fuselage-mounted 
RB. 162s for vertical flight. The RB. 
162s, with a thrust-to-weight ratio of 
16 to 1 and a probable maximum thrust 
of about 6,000 lb. each, would be 
mounted in line along the center fuse- 
lage section of the aircraft. A develop- 
ment aircraft using a standard Mirage 
111 airframe and powered by four 2,500- 
lb.-thrust RB. 108s, a predecessor of the 
RB. 162, is now being tested. Possible 
powerplant for horizontal flight is a 
version of the Rolls-Royce Conway by- 
pass engine. 

• Nord Aviation design incorporating a 
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dealing with new parameters and, with 
what NATO wants, there arc hound to 
be things sticking out. and we really 
don’t know what it will do.” 
Performance Stipulations 

The NATO design specifications 
stipulate a minimum on-thc-deck per- 
formance of Mach .92 but add that 
any increase above and beyond this 
will be welcomed. The all-weather Re- 
public-Fokker proposal has a design on- 
the-deck capability of Mach 1.25. 

FockcAVulf also is working on a 
V/STOL tactical transport design us- 
ing the RB. 162 in wingtip pods for 
vertical lift (AW June 5. p. 50). The 
aircraft is a probable contender in the 
NATO competition for a V/STOL 
transport to support the close-support 
fighter at its dispersed sites. 

Another Gcnnan firm is working 
with Bristol Siddeley on a tactical 
transport design with a BS. 100 slung 
in pods beneath each wing, and it is 
another possible NATO entry, which 
has a deadline of Nov. 1 5 for the sub- 
mission of designs. 

For both the close-support fighter 
and transport. NATO has said it will 
favor designs sponsored by a consor- 
tium of firms, and production orders 
for the airframes and engines probably 
will be spread among several countries. 

Although basically wedded to the 
concept that "all the thrust in an air- 
craft must be available for both vertical 
and horizontal flight." Bristol Siddeley 
is turning to the development of high 
bypass ratio ducted fan engines with 
th rust- to- weight ratios of at least 14 to 
1 for use aboard long-range commercial 
V/STOL transports which would make 
use of the BS. 100 as its major power- 

Fan-Powered Design 

A possible design consideration 
shown in an artist's drawing at Fam- 
borough has two podded BS. 1 00-type 
engines under each wing with ducted 
fans housed in pods at cither wingtip. 
Fan engines are necessary for such an 
aircraft. Bristol says, in order to obtain 
the range needed for commercial ap- 
plications since the fuel consumption 
of a BS. 100-type engine is relatively 
high when full thrust is applied for take- 
off. On a commercial transport, where 
takeoff thnist would be several times 
greater than cruising speed, ducted fans 
similar to the competing Rolls-Royce 
designs would be used to augment the 
main engines during the vertical phases 
of takeoff and landing. 

For military purposes, however, Bris- 
tol Siddeley engineers believe their 
“single engine” concept has several ad- 
vantages in the areas of logistics sup- 
port, simplicity and operation from the 
unprepared, dispersed sites envisioned 
bv NATO. 


CRANKED DELTA-WING model shows general layout for RB. 162 lift engine in Dassanlt- 
Sud Balzac V/STOL close-support fighter, a contender in the current NATO competition. 


SWEPT-WING supersonic V/STOL model displayed by Rolls-Royce is powered by four 
Rolls RB.162 turbine lift engines for vertical flight, two mounted ahead of the central 
weapons bay and another two immediately behind it. 


Bristol Siddclev engine, probablv the 
BS. 100. 

• Fiat G.95, a V/STOL version of the 
G.91, current NATO close-support 
fighter. Powered by fisc lift engines, 
probably Rolls-Royce engines, and two 
conventional Bristol Siddeley turbojets, 
the aircraft is still in the paper study 
stage. 

The Hawker, Foeke-Wulf agreement 
now under discussion follows a govern- 
ment-to-govemment pact signed last 
March by Britain and Gcnnany for the 


joint development of a follow-on to the 
1 1 27. The Hawker design for such an 
aircraft already is in its advanced stages, 
and signing of the agreement depends 
largely upon just how many alterations 
or specifications the Gcnnan firm may 
insist upon, a Hawker spokesman said 
last week. 

Tlie aircraft also probably will have a 
supersonic on-thc-deck capability, al- 
though. for the moment, the Hawker 
spokesman said the finn is going slow 
on guaranteeing speeds since “we’re 
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Breguet Completes First 1150 Atlantic ASW Turboprop for NATO 


First prototype of the Breguet 1150 Atlantic anti-submarine warfare aircraft rolls out of the Breguet factory in Toulouse. France. The air- 
plane, powered by two Rolls-Royce Tyne powerpiants, is being built under a NATO-sponsored program involving six European compa- 
nies. Sud Aviation builds the outer wing sections, SABCA and Faircy jointly handle installation of the engines, Fokkcr supplies the center 
fuselage section and the engine nacelles and Dornicr builds the rear fuselage section and tail. The Atlantic has a gross weight of 86,000 
lb. a 124-ft. wing span, is 90 ft. long and carries a crew of 12. Cniising speed is estimated at 575 mph. First flight of the Atlantic is 
expected late this month or early October. Atlantics gradually 3rc to replace Neptune ASW aircraft now in service with France. Belgium, 
Holland and Germany. Production of approximately 200 is expected. 


A major drawback to the straight lift 
engine, one top Bristol engineer con- 
tends, is that, in most designs, it always 
is pointing downward, increasing the 
possibility of ingestion of debris thrown 
over the aircraft by the thrust of the 
vertical powerpiants during pretakeoff 
checkout and the initial seconds of ver- 
tical flight. Such dangers are minimized 
on a BS. 53-type installation, he adds, 
since engine checkout can be conducted 
with the four swiveling nozzles in the 
horizontal position. 

The company also believes that a 
STOL ground roll of approximately 
500 ft. will be possible at most of the 
dispersed sites. In this case, the aircraft 
could begin a normal ground roll with 
its nozzles horizontal, then swivel them 
downward to 60 deg. for takeoff, with 
87% of the thrust diverted to lift. 

This takeoff procedure also avoids an- 
other major worry on tile minds of 
VTOL designers— whether on an unpre- 
pared grass site, the thrust of the engines 
will simply dig the aircraft into the 
ground rather than getting it into the 
air. To avoid such a possibility and 
minimize the possibility of debris inges- 
tion, the German VJ-101 concept en- 
visions the use of a landing and takeoff 
platfonn at each site, a possible compli- 
cating logistics factor. The wingtip 
RB. 162s of the VJ-101 can be checked 
out. however, with the pods in their 
horizontal position, avoiding the dangers 
of a prolonged ground checkout with 
the thrust directed vertically. 

In support of its design philosophies. 
Rolls-Royce says its research has in- 
cluded “practical tests of exhaust gas 
recirculation and ground erosion by jet 
lift engines. The results show that these 


are not likely to be serious problems.” 

So far as ground-support equipment 
is concerned, Bristol Siddeley says its 
engines will need little or no outside aid 
at a dispersed site since both the BS. 53 
and BS. 100 have cartridge starter 

In the realm of speed, the company 
says BS. 100-type engines have a growth 
potential at least up to Mach 3.5. "The 
1 1 27." a Bristol Siddeley spokesman 
savs, "was designed from the start as a 
transonic aircraft, but this led to our 
competitors saying that a big. fat engine 
couldn’t be used for supersonic flight. 
Now. we’ve proved that this can be 

In Faniborough literature, the 1 127 is 
billed as “the world’s first operational 
vertical takeoff tactical strike aircraft." 
Officials connected with the project pri- 
vately concede, however, that, at present 
at least, it is still largely an experimental 
aircraft. Takeoff thrust is marginal in 
proportion to the weight of the aircraft, 
range is severely limited, and there have 
been a number of stability problems in 
flights thus far. Tethered hovering tests 
began in October. 1960. and conven- 
tional flight trials began last March. 

Development of the BS. 53 and 
BS. 100 has been supported in part bv 
U. S. Mutual Development funds, and 
the government in return has the license 
rights for U. S. production of cither or 
both for military purposes. 

The Rolls-Royce Farnborough ex- 
hibit included a model showing the ap- 
proximate positioning of the RB. 162 
in the Dassault-Sud Balzac, although it 
incorporated a cranked delta wing 
rather than the straight delta of the 
Mirage III; also shown was a possible 


follow-on with two lift turbines for- 
ward of the swept wings and another 
two aft plus Rolls deflector systems on 
the two chin-mounted conventional en- 
gines that could divert a portion of 
their thrust downward to aid in ver- 
tical lift, and a V/STOL tactical trans- 
port model with two wing pods, each 
housing 16 jet lift engines. 

An alternative configuration of the 
latter also was shown, with each pod 
containing 20 lift fan engines which 
provide a considerable reduction in 
noise over the straight turbine. 

Thrust of the jet lift engines in the 
transport design would be approxi- 
mately 4,750 lb. each, with two wing- 
mounted Rolls-Royce Tyne turboprop 
powerpiants supplying power for con- 
ventional flight. Tile fan engines would 
base thrust of about 6.500 lb. each, and 
the aircraft would incorporate two 1 5.- 
OOO-lb.-thrnst turbojets with jet de- 
flection. 

In support of its concept of separate 
engines for lift and thrust, which also 
cuts the weight requirements for the 
over-all engine installation. Rolls savs: 
“The composite powerplant allows the 
aircraft designer a good deal of freedom 
in choosing a layout best suited to the 
particular flight mission. For example, 
a narrow delta configuration may be 
selected to reduce structure weight, 
since, with a VTOL aircraft, takeoff 
considerations no longer compromise 
the wing design. If the mission calls for 
supersonic speed, the minimum frontal 
area will be reduced. "There is no 
powered lift system which will be uni- 
versal to all aircraft types. The opti- 
mum lift system will be dictated by the 
specific aircraft duty.” 
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U.S. Underground Nuclear Tests 
Scheduled; Soviets Ignore Offer 


Washington— Resumption of U. S. 
nuclear weapons tests "in the labora- 
tory and underground with no fallout" 
was ordered by President Kennedy last 
week after the Atomic Energy Commis- 
sion announced the third explosion of a 
Soviet device in central Asia in five 
days. Within 24 hr., Russia exploded 
another device with yield in the low to 
intermediate range. 

The President’s more followed by 
two days a new Anglo-American offer to 
Russia for an agreement to ban atmos- 
pheric nuclear testing. This has been 
ignored. Nuclear test ban talks, which 
were resumed in Geneva last spring, 
were terminated with the Soviet an- 
nouncement that it would begin new 
tests (AW Sept. 4. p. 27). 

Atomic Energy Commission Chair- 
man John A. McCone said he believed 
that Russia has both political and 
scientific reasons for the tests. Of the 
first three shots, one was rather large 
and two were “quite small.” he said. 

If the Soviet objective had been only 
political, there probably would have 
been several large explosions, McCone 
said. lie also said lie felt that there 
was no need for the U. S. to “jump into 
atmospheric testing at this time.” 

Military sources, however, indicated 
that underground testing would be lim- 
ited to smaller tactical weapons for 
air-to-air, air-to-ground, battlefield, artil- 
lery and anti-missile missiles. It also 
would be possible for the so-called 


Saturn Assembly Site 

Washington— Selection of a World 
War II plywood aircraft plant in Mich- 

asscinblv of Saturn C-l and C-3 boosters 
was formally made last week by the 
National Aeronautics and Space Adminis- 

Thc plant, also used to assemble tank 
engines during the Korean War, is valued 
at S50 million. It consists of 846 acres 
and three buildings, one a 1.86-million- 
sq.-ft. assembly shed. Its use in Saturn 

Week July 31 (p. 34). and was confirmed 
last week by Rep. Edward F. Hebert 
(D.-La.). 

Tire plant will be operated by a con- 
tractor not yet selected and will be under 
the management of NASA’s Marshall 
Space Flight Center. Bidders conference 
will be called soon for potential con- 
tractors. and will be held over a two-day 
period at Michoud and Huntsville, Ala. 
NASA expects the plant to be in opera- 
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"neutron bomb” to be tested under- 
ground if it were developed. 

Military officers believe that Russia 
has the most to gain from resumption 
of tests. It has been unable to improve 
on its thermonuclear, or hydrogen 
bomb, since the moratorium was volun- 
tarily placed in effect in 1958. The 
U. S’, had fired that type with yields of 
up to 20 megatons. Russia has said it 
has plans to develop weapons with yields 
of 20, 30. 30 and 100 megatons. In 
smaller tactical weapons. Russia is be- 
lieved to be far behind the U. S. unless 
it has conducted clandestine tests. 

Since thermonuclear weapons are 
combinations of fission and fusion de- 
vices, present tests of intermediate size 
devices could be of components for 
the “super bombs.” McCone believes 
that the current scries of Soviet tests 
are a prelude to testing of bigger 
weapons. 

Reaction to the tests among Western 
nations was uniformly condemnatory. 
Among the non-aligned nations meet- 
ing at Belgrade. Yugoslavia, there were 
strong expressions of disapproval. 

A communique from the conference 
called for a prohibition of nuclear tests 
immediately by moratorium until a 
fonnal accord can be reached. They 
avoided a formal stand on the Berlin 
issue, calling for a settlement by nego- 
tiation. 

Meanwhile. Communist interference 
with the air corridors leading to Berlin 
was expected in allied headquarters. 
This could take the form of Soviet 
withdrawal from the Air Traffic Safety 
Center in Berlin or of direct interfer- 
ence with flights. 

Strength of U. S. Army reserve units 
alerted for possible duty in the Berlin 
crisis was increased by adding four Na- 
tional Guard divisions, 475 smaller 
Guard and Army reserve units and 52,- 
000 individual reservists— a total of 
1 48,000 individuals. 

Navy Aircraft Buys 
Total $274 Million 

Washington— Navy last week awarded 
contracts amounting to S274 million 
for additional orders of aircraft already 
in production. 

McDonnell Aircraft Corp. will get 
SI 80.1 million for manufacture of 
F4H-1 Phantom II fighters, making a 
total of S54S, 996,62 3 allocated for the 
record-breaking, carrier-based aircraft. 

An award of S5S.038.000 for FSU- 
2NE Crusader night fighters was made 
to Ling-Temeo-Vought Corp. A total 
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of $361.6 million had previously been 
committed for all variations of the F8U. 

Lockheed Aircraft Corp. will receive 
$13,319,328 for production of the 
P3V-1 Orion four-engine turboprop 
anti-submarine land-based aircraft. To- 
tal committed to the program is now 
$152,400,000. 

A total of $2,100,709 will go for 
additional S2F-3 Tracker carrier-based, 
twin-engine ASW aircraft from Grum- 
man Aircraft Engineering Corp. Previ- 
ously, $98,242,557 was committed for 
the model. 

Sikorsky Aircraft Division of United 
Aircraft Corp. received contracts for 
$7.3 million for the twin turbine HSS-2 
ASW helicopter making a total of 
$101.3 million for the model, and $7.1 
million for the FIUS-1 assault transport 
helicopter for a total of $60 million. 

Douglas Aircraft Co. was awarded 
S6.S90.340 for production of A4D-2N 
Skyhawk carrier-based attack aircraft. 
A total of $303.5 million is now com- 
mitted to the program. 

Agreement Reached 
On Tactical Fighter 

Washington— Air Force and Navy 
have announced agreement on general 
specifications for the TFX high perform- 
ance tactical fighter intended for air 
superiority, reconnaissance, interdiction 
and general troop support. 

Requests for bids arc expected to be 
mailed in three weeks. The program 
will be managed bv the Air Force Aero- 
nautical Systems Division at Wright- 
Pattcrson AFB, with full Navy participa- 
tion. A contract will be awarded in 
1962. 

The two services had been in disagree- 
ment over what the requirements of 
the aircraft should include (AW Aug. 
21, p. 27). Air Force insisted on long 
ferry range and Mach 2.5 speed capa- 
bilities. Navy wanted the aircraft to be 
carrier compatible and with shorter 
range capabilities. 

As the Defense Department-dictated 
compromise now stands, the aircraft has 
long ferry range but still will be able to 
operate from aircraft carriers. The Air 
Force has accepted features that will 
limit its original mission plans for the 
aircraft and the Navy has a larger ve- 
hicle than it wanted. 

For future close-support roles the 
VAX fighter, being managed by the 
Navy for the Army and Marine Corps, 
will ’ complete the needs for tactical 
purposes. 

Defense Dept, originally had hoped 
to accomplish all these missions with a 
single aircraft. 

In addition to individual competi- 
tors, a team composed of General Dy- 
namics/Ft. Worth and Grumman has 
entered the TFX competition. 
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BELL COOLS THE HEAT OF HOMECOMING 


Atmospheric friction which will slow tomorrow's returning 
space vehicles to safe landing speeds can make cinders of 
both space ship and occupants. 

Bell Aerosystems has worked since the days of the X-l 
supersonic research plane to beat this heat. We call our 
system Double-Wall. We've tested it — and we know 

Double-Wall is made up of a heat-sustaining outer wall, 
a sublayer of thermal insulation and a cooled inner wall. 
The fundamental principle behind this arrangement is the 
separation of the heat-sustaining and load-carrying func- 
tions of the airframe. 

The outer wall is made up of small heat-resistant panels 
designed to withstand severe heating. It carries no struc- 
tural loads, but serves as an effective heat shield by radi- 
ating most of the re-entry heat back to the atmosphere. 
The layer of protective insulation is used beneath these 


panels to resist the flow of heat to the inner wall. The 
small amount of heat that does penetrate this insulation 
is absorbed and dissipated by an effective cooling system. 
Therefore, though outer wall temperatures may soar 
above 2000° F, the inner wall temperature will not rise 
above 200 °F. 

Significantly, the load-carrying structure is kept cool and 
strong, independent of external heating, and conventional 
aluminum construction can be utilized. As an added bonus, 
the Bell Double-Wall's unique arrangement of thermal 
barriers automatically provides a moderate environment 
for both crew and equipment. 

Double-Wall is only one of the many contributions Bell 
Aerosystems Company is making to the scientific progress 
and defensive strength of the free world. We invite quali- 
fied engineers and scientists to inquire about sharing our 
challenging and rewarding future. 



BELL AEROSYSTEMS company 
BUFFALO 5, N. Y. 
DIVISION OF BELL AEROSPACE CORPORATION 

A TEXTRON COMPANY 



MF has ingenuity you can use . 


In engineering and manufacturing' 


He has 
a hand in 
planning for the 
men in the moon 

He’s one of a staff of AMF en- 
gineers who are solving space 
environment problems on a here- 
and-now basis. 

He has plans for an orbital 
launch facility (picture, top left) 
to help them get there in the first 
place. Inside, in a shirt-sleeve 
environment (top, right), a space 
vehicle can be prepared for launch 
to the moon itself. On the moon 
(center), connected structures 
above and below the surface are 
required for the Advanced Habi- 
tation Engineering needed to 
support a permanent lunar base. 
Lunar traverser (bottom) is used 
to move men and materials and 
assist in construction of a perma- 
nent base. 

Already, AMF has designs and 
concepts which make those pic- 
tured obsolete. As new knowledge 
becomes available, AMF quickly 
incorporates it into simpler, more 
reliable, more easily fabricated 
mechanisms. 

AMF has completed and is now 
carrying on studies and feasibility 
investigations covering a wide 
range of space environment prob- 
lems in conjunction with space 
vehicle manufacturers and for 
several government departments. 
Space environment, itself, is just 
one of a virtually complete spec- 
trum of AMF defense capabilities. 

For more information, write 
American Machine & Foundry 
Company, Government Products 
Group, AMF Building, 261 Madi- 
son Avenue. New York 16, N. Y. 



AMERICAN MACHINE & FOUNDRY COMPANY 


Correction 

mended selection of Teas Instruments. 
Inc., to produce its ARM air-to-ground, 
anti-radar missile. Aviation Week incor- 
rectly reported that the Bureau had 
recommended Ling-Tcmco-Vought (AW 
Aug. 28. p. 37). Navy's final decision is 
expected within two weeks. 



submitted an unsolicited proposal. 


Space Range Expansion 
To Cost $885 Million 

Washington— National Aeronautics 
and Space Administration expects to 
spend $885 million over the next four 
years to acquire and develop SO, 000 
acres adjacent to the 1 5,000-acre Air 
Force facility at Cape Canaveral, Fla. 

NASA gave this cost estimate to the 
Senate Aeronautical and Space Science 
Committee in asking permission to 
spend S60 million to acquire the land. 
The Senate last week authorized the 
expenditure and the House is expected 
to follow suit. 

The congressional authorization is 
needed in order to begin buying the 
land, but NASA will not ask for the 
appropriation until the next session of 
Congress since it has enough money on 
hand now to start the land acquisition 
program. 

Dr. Hugh L. Dryden, deputy NASA 
administrator, said that in addition to 
the S60 million for the land, it is esti- 
mated that the six launch sites and sup- 
porting facilities will cost S700 million 
and instrumentation S125 million or a 
total of S885 million. 

NASA hopes to finish the expansion 
project in about four vears (AW Aug. 
28, p. 30). 

NASA Administrator James E. Webb 
told the committee “it is already obvi- 
ous" that the agency will have to use 
boosters with 12 to 20 million lb. of 
thrust. He said existing facilities at 
Cape Canaveral cannot accommodate 
these big boosters and their supporting 
equipment, partly because the noise 
from them necessitates isolating them 
with a land strip of from 7 to 10 mi. 

Webb said NASA did not seek 
authority to acquire the land during 
its regular appearance before the com- 
mittee earlier this year because at that 
time, there was a possibility that De- 
fense Department could furnish the 
needed facilities. 

The Army Corps of Engineers made 
the cost estimates for the land acquisi- 
tion. Dryden said, figuring that average 
per acre cost would be about S730. 
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News Digest 


Discoverer XXIX was successfully re- 
covered after remaining in a polar orbit 
for over 48 hr. during which it made 33 
circuits of the globe. Aboard the cap- 
sule which had refinements to increase 
reliability, attitude control and impact 
accuracy were stored several biological 
specimens to test radiation effects: a 
three-day-old chicken heart, human 
bone marrow, human amniotic cells, v ir- 
uses and bacteria. 

Robert E. Gross, board chairman of 
Lockheed Aircraft Corp.. died last week 
in Los Angeles. A founder of Lockheed, 
he had been principal executive officer 
for nearly 30 years. He was 64. 

USAF-Martin Titan J-17 missile im- 
pacted in the center of a target area 
6,069 mi. from the Atlantic Missile 
Range last week. This was the greatest 
range yet achieved by the missile. 

Senate Foreign Relations Committee 
last week unanimously passed a bill to 
create a disarmament agency (AW Aug. 
28, p. 2 1 1 and both Senate and House 
are expected to move quickly on the 
measure, despite resumption of nuclear 
tests by the U.S. and USSR. 

Jacqueline Cochran, president of the 
National Aeronautic Assn., has claimed 
a new women’s world speed record of 
659.6 mph. for the 500-km. closed 
course. She flew a Northrop T-3S trainer 
at 40.000 ft. over Edwards AFI3. Calif. 
Previous record was 590.321 mph. set 
by Miss Cochran on May 23. 1953 in a 
Canadian-built F-S6 Sabrejet. Last 
month Miss Cochran also claimed a new 
women's speed record for the 1 5 '1 5-km. 
straightaway course (AW Sept. 4. p. 36). 

First of Army’s new midget Missile 
Master systems for coordination and 
control of Nike Ajax and Hercules bat- 
teries, has been installed at Turner AFB. 
Ca. New transistorized version of the 
Missile Master, known as Birdie (battery 
integration and radar display equip- 
ment) and developed by Martin-Or- 
lando, is housed in transportable shelters 
and occupies only a small fraction of 
space of earlier models. Total of 19 sys- 

Blount Bros. Construction Co. was 
low bidder to build Saturn Complex 37 
at the Atlantic Missile Range with a bid 
of SI 5,2 million. 

Italy plans to launch a satellite witlfln 
two years from a floating platform in 
the Mediterranean, using a four-stage 
Scout rocket. No agreement has been 
signed but U. S. and Italian scientists 
have discussed the project. 
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AIR TRANSPORT 


Shift of Government Role in Aviation Seen 


Project Horizon report predicts stronger U. S. hand 
in international affairs but less influence at home. 

By David H. Hoffman 


Washington— Project Horizon report— a sweeping. 325-page study charting 
national aviation goals for the coming decade— predicts that the role of the 
U. S. government will expand in international air transport and export affairs 
but shrink somewhat domestically. 

Recognizing that U. S. civil aviation is a S7-billion industry employing 
almost 600,000 people and a neglected industry with an untapped potential, 
despite "75 comprehensive government reports on aviation subjects” in the 
past 10 years. Horizon urges that the U.S.: 

• Equip all its diplomatic and techni- 
cal missions abroad to ;iid the sale* 
efforts of U. S. manufacturers and air- 
lines by furnishing them with currcnl 
technical data and informing the manu- 
facturers of uncxploited areas of oppor 


page 


• Act immediately to restore competi- 
tive equality by ending instances in 
which foreign carriers are allowed to 
operate along more favorable routes or 
at lower fares or with less restrictions 
i those that are imposed on U.S. 


•to industry activity abroad and to 
problems of domestic airlines. Ob- 
ierving that U. S. flag carriers are more 
efficient in Operating their equipment, 
in pricing policies and in aggressive 
marketing than their foreign competi- 
tion. the report warns that the U. S. ad- 
vantage is being threatened in all these 

If the m 




international air trans- 
>t to go the way of its 
atrophied shipping industry, thus wast- 
ing an important economic and political 
arrccting the office of resource, the U. S. must be “more sensi- 
' ■ • ' ■ • • t,Ve” to the relative economic merits of 

route exchanges. As new nations seek 
to enter the air transport market, air- 
lines of all countries should make some 
concessions and not "leave to the Amer- 
ican carriers alone the responsibility for 
yielding part of their markets to the 
new operators,” the report concludes. 


• Consider 
assistant secretary of state for transport 
and communications, which would give 
U.S. bilateral negotiating teams "the 
stature they deserve.” 

• Order the Post Office Department 
to develop a "fiscally-sound proposal” 
under which all first-class mail would 
be carried by air. This plan, including 
complete cost data, would be submitted 
to Congress. 

effectiveness of the Railway Labor Act 
as amended to cover airlines in an effort 
to end inter-union deadlocks leading 
to costly strikes. Recommendations 
would lead to legislation not later than 
January. 

• Establish within Federal Aviation 
Agency and National Aeronautics and 
Space Administration top-level depart- 
ments that would concern themselves 
solely with general aviation problems 
and applied research for general avia- 
tion aircraft development. 

• Continue research aimed at produc- 
ing an economic V/STOL transport, 
but aside from this research, relegate 
development of “improved helicopters 
and other new V/STOL aircraft” to 
private enterprise. 

Ordered by President Kennedy last 
Mar. 3 and released this week by the 
Write House, the Horizon report de- 
votes the bulk of its space— about 175 


Limiting Competition 

On the subject of one U. S. flag car- 
rier competing with another abroad. 
Horizon leans toward limiting their 
competition without advocating a 

which a single airline would be selected 
to fly all overseas routes for the U. S. 
Unless traffic along a given route could 
fill a daily jet round trip for each U. S. 
airline certificated to fly it, the report 
suggests that the route be assigned to 
one carrier only. 

Horizon contains a reminder that 
both domestic and international airlines 
may be forced to undertake costly re- 
equipment programs in the late 1960s 
or early 1970s as supersonic transports 
and new V/STOL aircraft become avail- 
able. To see how this expected outlay 
balanced with expected revenues during 
the 1966-1970 period, the Horizon task 
force surveyed all trunklines plus Pan 
American and Panagra. 

The survev indicated that total cash 


generated during those five years would 
fall $35 million short of industry re- 
quirements. 

Key to reversing this predicted situa- 
tion, according to the report, is a tighter 
capacity control that might lead to 
higher load factors, giving the airlines 
more revenue per unit of traffic. Point- 
ing out that primary' responsibility for 
profitable operation must rest with air- 
line management. Horizon also states 
that Civil Aeronautics Board could help 
the industry by giving "prompt and 
sympathetic attention to criteria to be 
used to assess the value of mergers.” 
Encourage Mergers 

At the same time, CAB should en- 
courage mergers that would eliminate 
excessive competition or do away with 
route structures that pit weak carriers 
against strongly entrenched carriers. It 
should also refuse to certificate new 
competition "except where clearlv jus- 
tified on economic grounds” and wel- 
come new tariffs designed to promote 
new sources of traffic. 

Horizon admits that its plan to send 
all first-class mail bv air is not cntirclv 
a new one. In 19-tS, President Truman’s 
Air Police Commission stated that the 
“test as to what first-class mail should 
move bv air should be the best mail 
service to the public.” Bluntly , Horizon 
concludes that "vvliat was true in 194S 
is more obvious today with the opera- 
tion of jet aircraft." The President, 
therefore, should instruct the Post Office 
to develop a "package to be submitted 
to Congress including the price tags, the 
areas of mail to be serviced, and the 
impact on its own costs and revenues." 

Noting that 40% of airline revenue 
is eaten up by payroll and that the in- 
dustry is particularly sensitive to work 
stoppages— one survey indicates that 
strikes cost the airlines SI 50 million in 
the last five years— Horizon specifically 
refused to recommend compulsory arbi- 
tration. Nor did the report suggest that 
the Taft-I lattice Act should replace the 
Railway Labor Act. which now estab- 
lishes airline machinery for settling 
strikes. 

But it urged that the Railway Labor 
Act and the procedures developed under 
it be evaluated. Moreover, the evalua- 
tion group should prepare amendments 
rapidly so that legislation could be in- 
troduced in the next session of the 87th 
Congress, the report said. 

Another alternative might be the 
fonnation of an airline "tri-partite com- 
mittee” similar to the one outlined in a 
recent agreement between the Kaiser 


34 


AVIATION WEEK end SPACE TECHNOLOGY, September 11, 1961 


Co. and its steel workers, the report 

This committee participates in 
prospective contract bargaining and also 
assumes the role of mediator or fact- 
finder as negotiations progress. The 
newly formed Missile Labor Board, with 
its membership equally divided among 
labor, industry and the public, is a 
similar tri-partite group that the airlines 
might well examine. 

Aeronautical Research 

Horizon feels that no longer can civil 
aviation rely on the “by-products of 
military-related research and develop- 
ment programs” because of the armed 
sen-ices’ increased emphasis on the use 
of missiles. 

“There is no question.” the report 
states, “that aeronautics is running a 
poor second to space technology in the 
time, talents, facilities and funds ex- 
pended on it within National Aeronau- 
tics and Space Administration." 

To ease this problem. Horizon would 
shift most basic research to universities 
and private organizations and, at the 
same time, establish a senior technical 
group in NASA to lead the entire avia- 
tion community in aeronautical research 
and development. 

An aeronautical scientist with the 
rank of director, not an engineer, would 
head this group. 

Fred M. Glass, executive vice presi- 
dent of the Hertz Corp., was chairman 
of the eight-man Horizon task force. 
Its report, at least as thorough as any 
earlier aviation study, includes these 
other recommendations: 

• U.S. should re-examine the restric- 
tions placed on export of aviation prod- 
ucts. Focal point should be items that 
no longer have strategic importance 
because of advances in the state of 
the art. 

• Congress should cither repeal the 
10% tax on air transportation or ear- 
mark revenues thus obtained to support 
the air traffic control system. In l'iscal 
1961, this tax brought in S163.6 mil- 
lion while it is estimated the system 
will cost $431.4 million to operate in 
Fiscal 1962. 

• FAA should establish within itself 
a Federal Aviation Service to man the 
entire air traffic control system in peace- 
time. Automatically, this service would 
become part of the military during war 
or national emergencies. 

• Rules and regulations governing gen- 
eral aviation should be simplified or 
eliminated whenever possible. Similarly, 
for general aviation’s benefit, low fre- 
quency radio ranges should be retained 
if more suitable than Vortac at a given 
location. 

• Broader civil use of surplus military- 
air bases should be sought and their 
availability made known for planning 
purposes at least three years prior to 


deactivation. Regulations governing 
emergency civil landings at military 
fields should be relaxed and joint civil 
use of these fields expanded. 

• Government should continue to sub- 
sidize development of new all-cargo 
transports, such as the Lockheed C-141, 
that are designed from the ground up 
to meet both military and civil certifi- 
cation requirements. 

• Legislation should be enacted giving 
CAB the power to certificate new 
classes of air service and control over 
the so-called Part 45 or contract car- 
riers now answerable only to Federal 

• All restrictions that result in added 
airline costs and inferior services should 
be eliminated but minimum and maxi- 
mum rate controls should be retained 
by CAB. The Board, however, should 
permit the carriers wide latitude in 
pricing their services. 

• U. S. technical aid to emerging or 
underdeveloped nations anxious to es- 
tablish air transportation systems should 
be expanded. Major goal should be to 
emphasize a systems approach that 
would transfer ownership and control 
to the new nation as rapidly as pos- 

• Federal aid to airports should be 
stepped up and FAA allowed the widest 
latitude in allocating funds on the basis 
of local need, rather than local political 
interests. Funds should be committed 
as far ahead as possible. 

Industry Reaction 

Industry’s first reaction to the Hori- 
zon report seemed to center on the sec- 
tion that would revise both the struc- 
ture and the organization of NASA. 
Not only did the report recommend the 
formation of a “senior technical group" 
within NASA, it also asked that an "ad- 
visory board” composed of leading aero- 
nautical scientists outside the govern- 
ment be set up to furnish this group 
with "mature judgment, advice and 
counsel.” 

The technical group and the advisory 
board would determine "the preferred 
level of effort in aviation research and 
development, and the preferred distri- 
bution of this effort among the several 
scientific disciplines and among basic 
research, applied research and develop- 

Somc observers commented after 
Horizon’s release last week that imple- 
mentation of the report would work to 
transfer some research responsibility 
from FAA's Bureau of Research and De- 
velopment to NASA. Supporting this 
view is a section of Horizon that sug- 
gests the NASA technical group should 
"continuously monitor the basic re- 
search sponsored by the Department 
of Defense and other government 
agencies.” This, Horizon feels, would 
ensure that aeronautical technology 


would profit to the maximum from mis- 
sile, space and electronic research prog- 
ress in the U.S. 

Because of the national preoccupation 
with space and missiles, Horizon reasons 
that aeronautics will always be neglected 
within NASA unless it is given new 
and formal status. Elevating the head 
of NASA's aeronautical research branch 
to director’s rank would give this func- 
tion more appropriate “financial and 
management snpport.” 

FAA. Horizon states, should support 
this NASA activity in accordance with 
its statutory authority by pursuing 
“aeronautical development directed to 
increased safety and efficiency." The 
report adds that “with respect to the 
air traffic control, navigation, communi- 
cations and other research now carried 
on in the Bureau of Research and De- 
velopment of the FAA, the effort should 
be reoriented in accordance with the 
changing requirements and technology 
in air traffic control and related svs- 

Tumine to the problems of the U. S. 
airframe industry, Horizon recognizes 
that more and more company resources 
will be required to develop future mili- 
tary projects. As the cost and complex- 
ity of civil systems and equipment in- 
crease, this fact may lead to “a decrease 
in the amount of attention and re- 
sources devoted to major development 
programs involving exclusively civil avia- 

Supporting this predicted trend is 
the fact that the four largest U.S. 
manufacturers of turbojet and turbo- 
prop transports have thus far written off 
more than S800 million in losses. 

The supersonic transport will re- 
quire far greater financial resources— 
$500 million to SI billion in develop- 
ment costs according to most estimates. 
At the same time, the technical prob- 
lems involved are also larger and the 
potential market relatively meager. 
This means that government aid must 
supply the impetus for an early launch- 
ing of the program, according to 
Horizon. 

Industry Capability 

The V /STOL transport, however, is 
well within the financial and technical 
capability of the industry, according to 
the report. The transport's develop- 
ment costs will range from $50 million 
to $100 million. Reasons for present 
hesitation. Horizon feels, arc the mar- 
ket's questionable status, the unknown 
capabilities of various design approaches 
and a tendency to await final military 
decisions. As a result, manufacturers 
are spending relatively little on tech- 
nical studies and experimentation. 
Nevertheless, direct government sub- 
sidizing of the V/STOL program prob- 
ably will not be necessary. Horizon con- 
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Airl i nes Block Adoption of Radio Treaty 


By Katherine Jolinscn 

Washington— Senate Foreign Rela- 
tions Committee last week abandoned 
efforts to obtain ratification this session 
of treaty regulations that would allocate 
for the first time radio frequencies for 
world-wide use in space research and 

Opposition stirred by airline interests 
appeared to make hopeless any attempt 
at ratification, which requires a two- 
thirds Senate vote. 

Telecommunications officials of State 
Department, National Aeronautics and 
Space Administration and Federal 
Communications Commission expressed 
"very, very great concern” at the failure. 
It places the U. S. in a difficult position 
because this country is now initiating 
negotiations with other nations aimed 
at obtaining international frequency al- 
locations for operational meteorological, 
navigational and communications satel- 
lite systems at a 1963 conference of 


the International Telecommunications 

The interest of the vast majority of 
countries is in allocations for political 
broadcasting. It took considerable con- 
vincing on the part of the U. S.— with 
some help from the USSR and Great 
Britain— to obtain 13 allocations for 
space research in the treats - , which was 
drawn at the 1959 ITU meeting. It was 
submitted to the Senate too late in the 
1960 session to receive consideration. 

It is anticipated that other countries 
will now be even more skeptical as to 
the need for additional space frequen- 
cies when the U. S. has not ratified use 
of the allocations already available intcr- 

Thc practical result of the failure 
to ratify is that NASA and other govern- 
ment agencies will be saddled with 
months of red tape, negotiating bilater- 
ally with other nations to obtain fre- 
quenev clearances for space projects and 
listening points located in Australia, 


Africa. South America, and Canada. 

Ironically, Air Transport Assn, and 
Aeronautical Radio, Inc., (Arinc), lead- 
ing the airline opposition, arc strongly 
in favor of the treaty regulations as 
formulated at the 1939 ITU conference 
in Geneva. In addition to setting aside 
frequencies for space and radio as- 
tronomy. the treaty establishes the S,S00 
megacycle band world-wide for aero- 
nautical radio navigation— on an equality 
basis with radio location. This is the 
band in which the doppler radar naviga- 
tion system— now being installed and 
programed for installation in the air- 
lines' jet aircraft— must operate. 

What the airlines object to is the 
manner in which Federal Communica- 
tions Commission plans to implement 
the treaty. FCC's proposed rule, issued 
last Feb. 22, would allow airline use of 
the frequency - only on a "temporary” 
and "secondary” basis. Airline spokes- 
men claim the intention is to withdraw 
the band completely from commercial 
aviation usc-probablv shortly after the 
treaty regulations arc ratified— on the 
grounds that it is needed for national 

This would mean a major loss to 
carriers such as Trans World Airlines, 
which has already invested almost S2 
million in doppler systems. Other 
carriers hesitate to move forward with 
their doppler programs. Pan American 
Airways, for example, so far has in- 
vested a few hundred thousand dol- 
lars in doppler systems, but wants to 
install dual dopplcrs— one device for 
operations and one for standby— in all of 
its jet fleet of 50-plus aircraft. Pan 
American is operating six Canadian 
Marconi dopplcrs on Boeing 707s and 
is evaluating systems manufactured by 
Bcndix Corp. and Collins Radio Co. 

ATA estimates that the planned air- 
line investment in doppler installations 
totals over S10 million. This would be 
the cost of equipping all aircraft spe- 
cifically constructed for the system, de- 
livered or scheduled for delivery by the 
end of the year. Doppler systems arc ex- 
pected to cut fuel costs substantially, 
make more traffic possible over dense 
routes, and improve air safety. 

Airlines prcscntlv have onlv tempo- 
rary- access to the 8.800-mc. band. Their 
position is that they do not want this 
temporary basis perpetuated by an FCC 
rule implementing the treaty. 

To preclude this. ATA and Arinc 
unsuccessfully urged Senate Foreign Re- 
lations Committee to attach a resolu- 
tion to the treaty expressing “the in- 
terpretation and understanding of the 
Senate” that the 8,800-mc. band is 
allocated for airborne doppler on a 
shared basis with radio location "as pro- 


North Atlantic Slump Continues 
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vided by the treaty, and that no rule or 
rule-making action of the Federal Com- 
munications Commission contrary to 
this declaration is authorized.” 

Sen. William Fulbright (D.-Ark.), 
chairman of Foreign Relations, said a 
domestic controversy between airlines 
and FCC is not within his committee’s 
jurisdiction. Senate Commerce Com- 
mittee also declined to consider the 
matter on the ground that the treaty- is 
a matter for Foreign Relations and 
allocation of frequencies is a function of 
the executive branch, not Congress. 

The heart of the issue is whether 
Defense Department, primarily Air 
Force, is to have domination— or mo- 
nopoly— of the 8,800-mc. band for classi- 
fied air defense radar uses and doppler 
systems in its strategic and tactical air- 
craft for radio location of targets, as well 
as for doppler systems for air navigation 
in its transport aircraft. Navy- has de- 
veloped a radar air navigation system 
utilizing the 13,000-mc. band. 

The FCC rule is based on a recom- 
mendation of the Interdepartment 
Radio Advisory Committee of Office of 
Civil and Defense Mobilization, which 
exercises the President’s authority to 
occupy frequencies for government agen- 
cies. The IRAC recommendation, in 
turn, is based on Defense requests. 

Airline strategy- of blocking ratifica- 
tion, instead of trying to soften FCC, 
IRAC, and Defense to a compromising 
attitude, appears to have antagonized 
and stiffened resistance to concession. 
After a re-evaluation, defense and IRAC 
re-asserted the government requirement 
for dominance of the 8,800-mc. band, 
in a report to FCC and Senate Foreign 
Relations. 

One official indicated things will be 
done differently next year. "We have 
been sitting back while the airlines use 
their club,” he said. "But once we push 
a button, and make it clear to the 
Senate that the U. S. space program 
requires treaty ratification and national 
security requires the 8,800-mc. band. I 
think we'll win out with case." 

In testimony to Senate Foreign Re- 
lations, John P. Stephen, ATA general 
counsel, declared FCC’s implementa- 
tion rule is “unnecessary, it is unrea- 
sonable, and it is directly adverse to 
the public interest in a safe and reliable 
air transport system.” He said it means 
that “the multitudes of military air- 
craft-U. S. and foreign-flying to or 
transiting the U. S— will be equipped 
with and will use 8,800-mc. dopplcrs. 
Hundreds of aircraft of the 45 foreign 
flag airlines flying to or transiting the 
U. S. will have similar equipment on 
board and will make similar use of it. 
Only the U. S. flag airlines will be pre- 
vented from using this valuable navi- 
gating device. It is difficult to conceive 
of a more unreasonable and arbitrary 


Richard N. White, TWA manager 
of electronics development, pointed out 
that "self contained” doppler radar, 
which does not require use of any 
ground radio aid, offers reliable and 
accurate navigation over oceans, moun- 
tains, jungles, deserts, Arctic tundra, 
and other sparsely populated areas 
where no other navigation is available. 
He reported that tests show that with 
doppler systems, the present 300-mi. 
spacing between aircraft over the North 
Atlantic can be reduced to a third, or 
100-mi., making more service available, 
"and the safety and reliability of that 
service will be improved.” 

Donald C. Beelar, representing Arinc, 
challenged the Defense Department ar- 
gument that airline doppler systems 
would interfere with its defense radar 
and other radio location activities. He 


said Federal Aviation Agency sup- 
ports this view. “Another demonstra- 
tion of sharing is the fact that several 
hundred systems of 8,800-mc. dopplers 
are in operation in government aircraft, 
military and civilian,” Beelar testified. 
“It is understood that a substantial 
procurement program is under way for 
new production of 8,800-mc. dopplers 
in government aircraft.” 

Bcndix Radio Division of Bcndix 
Corp.. and GPL Division of General 
Precision, Inc., manufacturers of dop- 
pler systems, supported the airline posi- 
tion in Senate testimony. In addition 
to supplying TWA, United Air Lines, 
Western Air Lines, and Pan American, 
Bcndix reported that it has firm orders 
for 8,800-mc. dopplers from SAS, Swiss- 
air, Japan Air Lines and El Al Israel 
Airlines. 


RAF Decision to Buy Five VC.lOs 
Increases Vickers’ Orders to 57 


Famborough— Vickers VC. 10 four- 
jet transport program last week got a 
much needed boost from the British 
government when Royal Air Force 
ordered five airplanes to beef up its 
Transport Command. 

Government support, confirming 
Aviation Week’s prediction (AW 
Aug. 7, p. 50), is in addition to the 
VC.lOs being built for British Over- 
seas Airways Corp., which will get prior- 
ity on the production line. 

The RAF order is worth about S29 
million and deliver)' will be in 1965. 
The RAF move brings VC.10 orders to 
57. BOAC will buy 45, of which 30 
are Super VC.lOs. Ghana Airways has 
ordered three and British United Air- 

Transport Command presently is 
equipped with 10 de Havilland Comets, 
23 Bristol Britannia turboprops, plus 
about 50 Beverleys and 60 Hastings. 
Beverley is due for replacement, and 
competition for a short takeoff and 
landing (STOL) replacement probably 
will center on a competition between 
a British design— possibly the Bristol 
208— and the Lockheed BLC-130, 
powered by Rolls-Royce Tyne engines. 
Decision on the competition is expected 

Interest in jet transports also is be- 
ing shown at the Society of British Air- 
craft Constructors’ 22nd annual display 
here by executives of LOT, the Polish 
airline, which is known to have dis- 
cussed long-range jet operations with 
BOAC (AW Apr. 14, p. 39). LOT’s 
Director General Jan Krzvwicki, accom- 
panied by V. Papielas, the Polish minis- 
ter of communications, visited British 
Aircraft Corp. and Vickers VC. 10 de- 
sign and sales personnel. LOT has held 


preliminary talks with BOAC, partly on 
discussions of a pooling agreement in 
case the airline enters the North At- 
lantic passenger field. 

Another possibility for expansion of 
the British transport field, first out- 
lined here by Short Brothers & Har- 
land’s Director H. G. Conway, is that 
BOAC may buy several Belfast freight- 
ers for the North Atlantic cargo routes. 
Conway said the double-deck and swing 
nose versions of the Belfast SC.5 (AW 
May 15. p. 47) have received “con- 
siderable interest.” 

Transport effort was mostly held to 
model displays. These included: 

• British Aircraft Corp.’s BAC 111 
short- to medium-haul twin-jet trans- 
port, ordered by British United Airways, 
and. in the U.S., by Ozark and Fron- 
tier. Negotiations wi Hi Braniff arc now 
in advanced stages. Display mockup 
has been completed at Vickers’ Wev- 
bridge plant, and an engineering mock- 
up is under construction at the Hum 
production facility. 

• Civil version of the Short Belfast, 
powered by four Rolls-Royce Tvne 
turboprops, which can carry up to 201 
passengers. 

• Vickers VC.10, carrying 135 pas- 
sengers. and the Super VC.10, carrying 
up to 163 passengers. Both are powered 
by Rolls-Royce Conway RCO.42/2 by- 
pass turbine engines. 

• Dc Havilland Trident, three-jet trans- 
port which recently rolled out at the 
Hatfield plant and which will make its 
first flight this winter. The airplane 
has been ordered by British European 
Airways. Powerplants are three Rolls- 
Royce Spey bypass turbines. Armstrong 
Whitworth limited its flight display to 
the AW 660. 
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Atlantic Situation F orcing Policy Decisions 


By L. L. Doty 

Washington— Rapid expansion of seat 
capacity on North Atlantic routes and a 
consequent decline in load factors is 
forcing the U. S. to make certain moves 
that indicate the direction it may take 
in establishing an international civil 

Although the government does not 

transportation arc completed, the bitter- 
ness between the U. S. and a growing 
number of foreign nations precludes 
postponing many of the issues even for 
several months. 

Future policy hinges on a Write 
House study being conducted by a 
committee headed by Najceb Halabv, 
Federal Aviation Agency administrator. 
Study is to be completed by the end of 
the year (AW Aug. 22. p. 49). 
Immediate Pressures 

Nevertheless, because of immediate 
pressures, certain decisions necessarily 
have been made in the past few months 
that suggest these factors will form a 
part of the U. S. policy: 

• Direct competition between U. S. air- 
lines on international routes will be 
eliminated. To achieve this without dis- 
carding the element of free enterprise, 
the U. S.. rather than adopt the "chosen 
instrument" device, will apply the “area 
concept” in assigning routes. Under this 
plan, two or more U. S. carriers may 
sene Europe, for example, but no one 
European port of entry would be served 
by more than one U. S. airline. Project 
Horizon recommends assignment of 
routes according to a traffic formula. 


• Free enterprise system will prevail as 
a basic U. S. principle in the future de- 
velopment of competition with foreign 
carriers, but attempts to place some con- 
trol over capacity offered by foreign flag 
carriers through U. S. interpretation of 
Bermuda-type bilateral agreements will 
be pressed. 

• Bilateral agreements will come under 
extensive review but it is unlikely these 
agreements will be scrapped and rene- 
gotiated to strengthen the competitive 
position of U. S. carriers. 

CAB's Concern 

In recent months, the Civil Aero- 
nautics Board has issued two highly 
significant orders that, because of their 
far-reaching influence on international 
operations, must be taken into consid- 
eration in the development of anv new 
policy. The first order, calling for an 
investigation to detennine whether for- 
eign air carrier permits should be revised 
to require the exchange of traffic and 
schedules data with the U. S., has 
brought sharp rebukes from a large num- 
ber of foreign flag carriers. 

The second order, directing that an 
investigation be held to determine the 
practicability of establishing two main 
South American routes to be served by 
only two U. S. airlines, has drawn criti- 
cism from U.S. carriers. It is now 
known that the Board will soon launch 
a similar investigation of transatlantic 
routes (AW Aug 28, p. 45). 

Thus it can be seen that the Board 
is seriously alarmed over the competitive 
problems facing U. S. carriers and wants 
traffic and schedule data of foreign flag 
carriers to determine whether capacity 
clauses of bilateral agreements arc being 


violated. It is also obvious that the 
Board feels the competitive impact of 
the high scat-capacity of jets can be 
eased if direct competition between 
U.S. carriers is all but eliminated. 

On the latter point, it now appears to 
most observers that the Board will be 
successful in realigning foreign routes 
for U.S. carriers, particularly if it can 
prove— which it probably can— that such 
adjustments are in the public interest. 
Certainly, if any U.S. carriers seek sub- 
sidy as a result of an over-abundance of 
competition, which more than one car- 
rier has already suggested may be the 
immediate result of declining business, 
the Board then will be forced into such 

Chances are good. also, that the Board 
will be able to enforce an exchange of 
traffic and schedule statistics with other 
nations. Whether it will be able to ap- 
ply this infonnation as a means of con- 
trolling capacity is something else again. 
Foreign Opposition 

There is strong evidence that at 
least six European transatlantic oper- 
ators have tacitly agreed to unite in op- 
position to U.S. moves to enforce its 
interpretation of bilateral agreements 
on foreign nations. The new interpre- 
tation is a complete reversal of the 
original U.S. stand on bilateral agree- 
ments and so far it has produced 
nothing more than antagonistic re- 
sponse from foreign countries. 

Until a few years ago. the U. S. was a 
strong advocate of the open-skies, free 
competition principle and applied this 
principle in the development of foreign 
routes. It is now, at least temporarily, 
a proponent of restrictionism and in- 
sists that the capacity clauses of bi- 
lateral agreements provide for such con- 
trol. Most foreign carriers, once 
supporters of regulation, have also re- 
versed themselves and now back the 
frec-competition policy. 

Attempts by the U. S. within the 
past year to enforce such control on 
SAS and KLM were notable failures 
despite the bait of a Los Angeles route 
held out to KLM, with the condition 
that that airline restrict its capacity in 
return for the West Coast route. SAS 
and KLM were backed by the British 
government in their resistance to U. S. 
pressure for control. 

In effect, this country now stands 
alone in its new interpretation of capa- 
city clauses, and there are many airline 
authorities in the U.S. who feel this 
stand is untenable. They hold that the 
U.S. is bypassing the original "spirit 
and intent” of bilateral agreements by 
charging foreign carriers with violating 
the agreement because of their refusal 
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to control capacity. Ironically, both 
Peru and Ecuador are now accusing the 
U.S of violating its agreements with 
them for the very same reasons that the 
U.S. is accusing SAS and KLM of vio- 
lations. And both Peru and Ecuador 
have produced telling traffic statistics to 
back their charges against the United 
States. 

In taking its stand, the U. S. has been 
prodded into action by the airline indus- 
try, which holds that foreign flag carriers 
arc carrying more than their rightful 
share of direct transatlantic traffic, 
handling more Fifth Freedom traffic 
than they are entitled to and that they 
arc siphoning off traffic from domestic 

Revisions Doubtful 

It is also now considered doubtful 
that the U. S. will attempt to make any 
drastic revisions of bilateral agreements, 
since the vast majority of U. S. rights 
were obtained immediately after the 
war when this country was in excellent 
bargaining position. Now with the ex- 
ception of India. Japan and several 
South American countries, for example, 
the U.S. has operating rights to, from 
and beyond even’ major foreign country 
in the free world. 

There are some exceptions in which 
the U. S. has been frustrated in extend- 
ing its routes to an ideal degree. North- 
west’s failure to win entry into Hong 
Kong and TWA’s failure to close the 
route gap between Frankfurt and Zurich 
arc two significant eases in point. How- 
ever, the only three countries which 
have refused "beyond rights” to the 
U.S. arc Finland. New Zealand and 
South Africa. 

U. S. strength in renegotiating bi- 
laterals lies in the reallocation of U.S. 
ports of entry within the U. S. to foreign 
flag carriers.' Chances are strong that a 
move will be made to redistribute U. S. 
cities served by foreign airlines and re- 
strict the number of such cities assigned 
to each airline. 

Recriminations Feared 

But serious consideration will be 
given to recriminations that might re- 
sult if such an adjustment of gateways 
is tried. Tlie Board and the White 
House confirmed this fear in the de- 
cision on the Eagle Airways Bahamas- 
Florida Case which was signed by Presi- 
dent Kennedy last March 1 5. In part, 
the decision read: 

“The public interest in the develop- 
ment of an air transportation system 
properly adapted to the present and 
future needs of our nation lies with the 
avoidance of conduct which, bv ex- 
ample, could invite other carriers to 
scale down the rights of our . . . car- 
riers to fit the generally more modest 
competitive abilities of their own 
aviation enterprises." 


Aeroflot Favors Pools 
To Limit Competition 

Washington— Aeroflot, Russia’s state- 
owned airline, has voiced a strong 
preference for airline pools as a means 
of limiting competition over interna- 
tional routes which it flies jointly with 
foreign carriers. 

V. Danilychev, chief of Aeroflot’s 
international operations, praised such 
agreements now in effect with Czecho- 
slovak Airlines. East Germany’s Deut- 
sche Lufthansa. British European Air- 
ways and Air-India International, in an 
article written for Aeroflot’s official 
publication, Grazhdanskava Aviatsiva. 

Emphasizing the economic advantage 
of pooling all revenues for distribution 
on a previously determined ratio. 
Danilychev pointed out that partici- 
pants "are mutually interested in hav- 
ing all aircraft, regardless of their 
ownership, loaded to the maximum. 
At the same time, advertising expendi- 
tures are considerably reduced.” 

Danilychev also indicated that Aero- 
flot favors standardized rules covering 
the international transportation of pas- 
sengers and cargo. Despite Russia’s 
refusal to join either the International 
Civil Aviation Organization or the In- 
ternational Air Transport Assn., Aero- 
flot operates under transportation regu- 
lations which differ very little from 
those observed by foreign carriers, he 

Airport Aid Measures 
Diverge on Financing 

Washington— Widely varying bills to 
provide federal grants for community 
airports went to a House-Senate confer- 
ence last week with the financing 
method the key issue. 

The House on Aug. 1 passed a bill 
authorizing $375 million over five years 
in federal grants to states for airport 
construction and improvement, the 
amount requested by President Ken- 
nedy. But the House version makes the 
program dependent on year-to-year ap- 
propriations of the congressional com- 
mittees (AW Aug. 7, p. 30). 

President Kennedy requested author- 
ity to enter into long-term contracts 
with communities to give them assur- 
ance that federal grants for airports 
would be forthcoming. Under this ar- 
rangement, the Federal Aviation Agcncv 
could get the airport money directly 
from the Treasury if Congress refused 
to appropriate it. 

The Senate on Sept. 1 passed a bill 
including this long-term contract author- 
itv. The Senate rejected two amend- 
ments by Sen. William Proxmire (D.- 
Wis.) to eliminate the contract authority 
and to reduce the federal funds author- 
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ized over five years from S37 1 ; million 
to $261 million. An amendment was 
adopted requiring the FAA administra- 
tor to give "fair consideration to the 
interests of the communities in or near 
the project" before approving the con- 
struction of an airport. 

The amendment, offered by Sen. Ken- 
neth Keating (R.-N.Y.), was prompted 
by the controversy surrounding the 
FAA's proposal to reserve part of 
Mitchcl Field on Long Island for a 
general aviation airport. The House- 
passed bill provides that the airport shall 
not be built if the Nassau County Board 
of Supervisors objects. 

Mohawk Gains Cities 
But Is Denied Subsidy 

Washington— Civil Aeronautics Board 
has approved transfer of nine cities on 
Eastern Air Lines routes in New York 
and Vermont to Mohawk Airlines on a 
nonsubsidy basis, but it rejected Mo- 
hawk’s bid to operate between Mont- 
real and Ottawa. Canada. 

The Board’s decision in the Eastern- 
Mohawk Transfer Case gave Mohawk 
four new points on its system— Rutland 
and Burlington, Vt.; and Saranac Lake- 
Lake Placid and Plattsburgh. N. Y. 
The other cities, Poughkeepsie, Albanv, 
Glens Falls, Watertown and Massena, 
N. Y.. were formerly served by both 
airlines before Eastern transferred its 
authority to Mohawk. 

CAB rejected Mohawk’s subsidy bid 
for the new routes because they were 
profitable for Eastern and the Board 
saw no need for additional payment. 
But the Board noted that Mohawk 
could apply for subsidy later. In the 
same decision. CAB designated Ogdcns- 
burg-Masscna as a hyphenated point to 
be served by a single airport under the 
Board’s regional airport concept. 

Aerolineas Renewal 
Favored by Examiner 

Washington — Aerolineas Argentina, 
the flag carrier of Argentina, has won an 
initial victory in its bid for renewal of a 
foreign air carrier pennit between Argen- 
tina and New York. 

Rejecting the complaints of Pan 
American World Airways, Civil Aero- 
nautics Board Examiner Leslie G. Dono- 
hue recommended a tlucc-year renewal 
of the foreign airline’s authority to pro- 
vide the service. 

Donohue noted that, while Pan 
American requested that the renewal 
be conditioned on certain safeguards 
against rate cutting, the Argentine gov- 
ernment also has the power to control 
rates and fares charged by U. S. airlines 
serving Argentina, but has never exer- 
cised the right. 
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SERVES MORE CITIES IN MORE COUNTRIES THAN ANY OTHER AIRLINE 


53 pure jets! This is the giant Air France Jet fleet. 20 
Boeing 707 Intercontinental Jets— more American-built 
Boeing 707 Jets, in fact, than any other European air- 
line. And 33 medium-range Caravelle Jets. The Caravelle 
is the jet Air France pioneered so successfully. 

Already well over one million people have flown Air 
France Jets. For Air France Jets fly around the world. 
Air France Boeing 707 Jets fly direct to Europe from 
New York, Los Angeles, Chicago, Montreal, Anchorage 
and Mexico City. Air France Boeing 707 Jets also pro- 


vide swift giant steps from Europe to South America, 
Africa and the Far East. And the outstanding Air 
France Caravelle Jets serve 42 cities in Europe, North 
Africa and the Middle East. 

The pilots who fly Boeing 707 Jets are as remarkable 
as the jets they fly— 6,000,000-mile-experienced veterans. 
No other airline in the world has higher standards for 
flight personnel. Small wonder that Air France, with a 
42-year record of flying experience and service, is the 
world's largest airline. 


AIR®FRANCE JET 


PUBLIC-RELATIONS PERSONNEL READY TO SERVE YOU IN NEW YORK. CHICAGO. LOS ANGELES. MONTREAL AND MEXICO CITY 
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Over Adoption ol Doppler System 


Washington-Trans World Airlines 
faces a possible strike on its interna- 
tional flights before the end of this 
month as the company’s navigators 
make a last ditch attempt to delay ex- 
pected adoption by TWA of the dop- 
pler radar navigation system. 

Spokesmen for the Airline Naviga- 
tors Assn., an affiliate of the Transport 
Workers Union, say they have assur- 
ances from both the International Assn, 
of Machinists and the Flight Engineers 
International Assn, that ANA picket 
lines will be respected. 

FEIA, which struck TWA and five 
other major airlines last February in a 
labor dispute with the pilots over cock- 
pit jurisdiction, verified the ANA state- 
ment. saying that its support would be 
in keeping with its "specialist crew 
member” concept. 

Bargaining sessions between the nav- 
igators and TWA har e broken off. and 
ANA members are now fir ing under the 
30-day cooling off period required by 
the Railway Labor Act before strike 
action can be taken. Terms of the 
present contract, open since Aug. 31. 
fail to give the navigators adequate 
protection against the technological un- 
employment that adoption of the dop- 
plcr system and its planned use on the 
copilots' instrument panel will cause 
in the future. ANA contends. 

The union's immediate concern cen- 
ters around a final series of tests on the 
system, which has been modified in 


accordance with a Federal Aviation 
Agency recommendation, as a prerequi- 
site to final approval by FAA. Approval, 
based on final flight tests scheduled to 
begin this week, could result in adop- 
tion by TWA and the legal abandon- 
ment of nav igator duties on 12 doppler- 
cquipped Boeing 707s before the union 
has an opportunity to resume negotia- 
tions on a new contract, ANA fears. 
FAA last week approved the system in 
principle and said final approval will de- 
pend on refinement of procedures and 
satisfactory completion of a pilot train- 
ing program. 

Violations of its present contract, 
which ANA contends the airline has 
committed, include permitting super- 
visory personnel to assume navigational 
duties during the experimental testing 
of dopplcr and a later failure of the 
company to hold these tests to a mutu- 
ally agreed limit of one flight per week. 

After more than 76 flights had been 
made. FAA notified TWA that it 
would not approve the use of floppier 
alone for primary navigational purposes, 
ANA said. But in a letter dated Aug. 
24, FAA said it would consider approval 
if the system were used in conjunction 
with Edo Loran. ADF, VOR and Con- 
sole radio aids, plus ground and air- 
borne radar equipment. ANA said. 

On the basis of the FAA notice 
TWA rc-filed its request in accordance 
with the recommendations, and has 
scheduled a final series of six round-trip 


test flights across the North Atlantic 
between Sept. 10 and 13. ANA said. 
Should the equipment meet the ap- 
proval of both pilots and FAA inspec- 
tors, permission to drop the navigator 
as a crew member on dual dopplcr- 
equipped turbojets probably will be 
granted by FAA, the union said. 

ANA has questioned the accuracy of 
the doppler system, claiming that sev- 
eral transatlantic flights have missed 
their landfall by as much as 40 mi. 
Since the equipment has been used as 
a “go-no-go” item by TWA. there have 
been lengthy delays in departures be- 
cause of maintenance problems, the 

Higher Coach Fares 
Denied to Northwest 

Washington— Civil Aeronautics Board 
is standing fast in its opposition to any 
significant increase in coach fares, de- 
spite the steady decline in the airline 
industry's total earnings and a dramatic 
climb in coach traffic. 

Northwest Airlines is the most recent 
carrier to have an increased turbojet 
coach tariff suspended by the Board be- 
fore it could go into effect on Sept. 3. 

Fares proposed by the airline between 
Spokane. Baltimore. Chicago and 
Detroit would have been increased in 
varying amounts ranging from S2 for 
the shorter flights to S4.60. 

The Board ordered an investigation to 
determine whether the proposed fares 
are "unjust or unreasonable.” and em- 
phasized that the fares would have ex- 
ceeded 75% of the first-class fare 
charges on the same routes. 

PanAm Gains Time 
To Dispose of Stock 

Washington— Civil Aeronautics Board 
last week gave Pan American World 
Airways two more years in which to dis- 
pose of 400,000 shares of National Air 
Lines stock held by the carrier. 

National, which owns an equal 
amount of Pan American stock under a 
transfer arrangement ultimately rejected 
by the Board nearly two years ago. was 
given the same opportunity, but has 
already taken initial steps to make a 
public offering of the holdings. 

Both carriers were ordered by CAB to 
dispose of the mutually exchanged stock 
more than a year ago, but Pan Ameri- 
can objected that the falling market 
valuation of the National stock would 
result in an "excessive loss" on the 
sale by Pan American. The Board's 
latest offer, which must be answered by 
both airlines bv Sept. 25, gives Pan 
American a chance to "experience a full 
cycle of stock market activity ups and 
downs," said CAB. 
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Confidence counts and fhe airlines count on Sinclair 

45 % of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military jets also count on 
Sinclair to supply Sinclair Aircraft Oil to lubricate their mighty 
engines. There is no better proof of reliability. 


Sinclair " •ssr 


Sinclair Refining Company ' 


1 Aviation Sales, 600 Fifth Ave. • 


New York 20, N. Y. 
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CAB Probers Seek 
Clues to TWA Crash 

Washington-Civil Aeronautics Board 
accident investigators continued to sift 
the wreckage of a Trans World Airlines 
L-049 Constellation last week in search 
of a clue to tire crash of the aircraft only 
3 min. after takeoff from Chicago’s Mid- 
way Field on Sept. 1 . 

Seventy-eight persons, including five 
crew members, died as the Boston to 
San Francisco coach flight dived into 
a cornfield near Hinsdale, 111. 

Board investigators, aided by the 
Federal Aviation Agency and other 
technical experts, have recovered most 
of the accident debris, which was con- 
centrated in a close, relatively small 
area, indicating a steep dive angle. 

Sections of the tail assembly, how- 
ever, were found nearly 300 yards from 
the main impact area. Board spokesmen 
said. One of the larger portions of this 
wreckage was the right vertical stabil- 
izer. complete with rudder and trim I 
tabs-lcading investigators to believe 
that these sections were among the first i 
to separate from the aircraft. 

On the theory that there may have 
been structural failure of the tail assem- 
bly. FAA asked TWA and several sup- 
plemental carriers to inspect all Model 
L-049 Constellations for any sign of tail 
assembly metal fatigue. The inspection 
order was described as "purely precau- 

Wliiie the investigation is still in 
an early stage, CAB indicated it docs 
not suspect sabotage. Reports that an 
unidentified ham radio operator heard 
the pilot issue an emergency call to the 
airport tower were rejected. Tape re- 
cordings from the tower indicate the 
last message from the aircraft was 
acknowledgement of clearance, and in- 
vestigators were also unable to locate I 
the alleged ham operator. 

Airlines May See Early 
Tri-Service VTOLs 

Washington— Advance models of the 
tri-scrvicc VTOL transport probably 
will be made available to commercial 
carriers so their suggestions can be in- 
corporated in later production models. 
Federal Aviation Agency Administrator 
Najeeb E. Halabv said last week. 

Halaby told the Anny Aviation Assn 
of America here that the Army's light 
observation helicopter program (LOU) 
probably would provide civil aviation 
with its "first real economical” small 
helicopter. He also said that FAA now 
is cooperating with Annv on engineer- 
ing studies that will lead' to FAA certi- I 
fieation for the aircraft. The same ap- I 
proacli. Halabv said, is being followed | 
with the VTOL transport. 



Glide Angle doubt 

is permanently out ... 


with Sylvania's Visual Glide Slope Indicator 


Here’s the remarkable new lighting system that makes landings safer and 
easier than ever before. It’s the Sylvania Visual Glide Slope Indicator. 
Now being installed at major metropolitan airports. Veteran pilots praise 
it. Here’s how it works. 

When a pilot comes in too high, he sees a double bank of white lights on 
either side of the runway. When he comes in too low, he sees a double 
bank of red lights. When he comes in just right, on the correct glide slope, 
he sees one bank of red and one bank of white. It’s a major advance in 
airport safety, and it’s ready to work for you now. Conforms to appli- 
cable FAA and military specifications. 

Whatever your airport lighting problems, Sylvania has the lighting system 
and technical assistance to solve it. For information write to Special Prod- 
ucts Division, Sylvania Electric Products Inc., Estes Street, Ipswich, Mass. 


SYLVANIA 


GENERAL TELEPHONE sELECTRON/CS 
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“The S-61L will cut our seat mile costs by half" 


“The speed and capacity of these new twin-turbine heli- 
copters will help us reduce our direct seat-mile costs by one- 
half." That’s how C. W. Moore, Executive Vice President of 
Chicago Helicopter Airways, sums it up as this fast-growing 
airline readies for its new 25-passenger Sikorsky .Copter- 
liners to be delivered this falLjCHA began passenger service 
only five years ago, and late this year it will carry. its one- 


millionth passenger. Last year it carried 309,000— a 51% jump 
over the previous year. The Sikorsky S-61L, first helicopter 
ever designed specifically for scheduled passenger service, 
provides turbine smoothness ... airliner comfort ... twin- 
engine reliability. . , plus all-weather flight capability. For 
more cost and operating facts, simply call or write Sikorsky. 
SIKORSKY AIRCRAFT Stratford, Connecticut 

Division of UNITED AIRCRAFT CORPORATION 










Airliners, transports, trainers, bombers, fighters, missiles, space probes— in service all over the world. . . 

...AND BRISTOL SIDDELEYSUPPLY THE POWER 


BRISTOL SIDDELEY ENGINES LIMITED— 

one of the largest producers of motive power units in the world 



SHORTLINES 


AIRLINE OBSERVER 

► Striking pilots at Southern Airways and their non-union replacements 
hired 16 months ago by the airline have both been rejected for membership 
in the International Brotherhood of Teamsters. Spokesmen for the Hoffa-led 
union say both groups were advised that the Teamsters feel "there is little 
that can be done" about the Southern situation. Meanwhile, the Teamsters 
union is awaiting the results of a poll to determine if International Assn, of 
Machinists members at Northwest Airlines want to join the Brotherhood. 

► Tourist fares continue to account for most passenger revenue on air service 
provided by 13 carriers within Europe. Intra-European traffic was 15% 
higher for the first quarter of this year than for the similar period last year, 
and tourist accommodations accounted for 91.7% of the 1,970.700 passen- 
gers carried. International Air Transport Assn, figures show that while seat 
capacity increased 15.9%, over-all load factor of the carriers was 50%, slightly 
higher than for the same period last year. 

► Airlines remain pessimistic ov er the practicality of many mechanical devices 
designed to detect explosives in passengers' luggage. One of the most recent, 
developed by the Atomic Energy Commission, would require the addition 
of a neutron-absorbing chemical clement to dynamite, for case of detection 
by a radiation counter. While this approach may have a value in the future, 
carriers sav explosives manufacturers have told them it would take two years 
or longer for the present supply of dynamite to be used and a new type to 
appear in any appreciable volume. 

► Russia has revealed some details of another Ilyushin 11-18 transport crash 
that occurred while the aircraft was cn route from Moscow to Adler on the 
Black Sea. Successful belly landing of the 55-ton plane was made in an oat 
field after its No. 3 turboprop engine caught fire at 20,000 ft. Passengers 
were evacuated, apparently without any injuries. Komsomolskaya Pravda. 
which reported the accident, did not disclose the date but emphasized that 
crew members were awarded medals by the Presidium of the USSR's Supreme 

► Civil Aeronautics Board has adopted the procedure of holding one or more 
public hearings, at the earliest opportunity, as a time saving method in 
accident investigations. First hearing on the midair collision between a 
United DC-S and a TWA Constellation over New York last Dec. 16 was 
opened on Jan. 4. The Board has set Sept. 20 for the first hearing on a 
United DC-S landing accident at Denver last July 11. and indicates the 
accelerated hearing process will be expanded for all accident investigations. 

► Railroad subsidy plan recommended by the Interstate Commerce Com- 
mission for commuter services has drawn very little opposition so far from 
the airline industry. Airlines generally doubt that Congress will support the 
recommendation, particularly since long-haul rails in the West are opposed 
to it. Subsidies would have a negligible effect on trunk airlines, while local 
service carriers view the passage as diverting attention from their own rising 
subsidy bill. 

► Panagra is appealing to "high income” travelers in a new. experimental 
advertising campaign scheduled to begin this month. Full page ads in such 
national publications as New Yorker, Field and Stream and Playboy will 
feature unusual tourist attractions in South America, with copy emphasizing 
food, fishing, shopping, archaeology, sightseeing and adventure, depending 
upon the publication. 

► Legal action by Trans World Airlines against Howard Hughes and the 
Hughes Tool Co., was expected to resume last week with the assignment of 
Judge Charles M. Metzner of the U. S. District Court, Southern District of 
New York, to the case. Judge Metzner was expected to set hearings on initial 
motions in the suit brought by TWA, which alleges interference by Hughes 
in the airline’s equipment financing program. 

► Douglas Aircraft Co. has announced the sale of three Caravellc VI twin-jet 
transports to Aerolineas Argentina, with options for the purchase of an addi- 
tional three. First of the Sud Aviation turbojets are scheduled for delivery in 
December with the balance by early next year. 


► Civil Aeronautics Board has reached 
a tentative decision favoring American 
Airlines’ request to give up its authority 
to sene Akron, Ohio. Lake Central 
Airlines, supporting American, offered 
to accommodate 74.95? of American's 
traffic between Akron and Columbus, 
Cincinnati, Dayton and Cleveland. 

► Fairchild Stratos Corp.'s improved 
version of the twin-turboprop F-27 
transport, called the F-27F, has been 
awarded a Federal Aviation Agency type 
certificate. Aircraft, according to Fair- 
child, incorporates enough fuel for 
transcontinental operation. 

► Federal Aviation Agency Administra- 
tor Najeeb E. Halaby's fourth "hangar 
flying" session with general aviation 
pilots will be held Sept. 23 at the 
Bcdford-Hanscom Airport in Massa- 
chusetts. Top officials from FAA’s East- 
ern regional office, including Assistant 
Administrator Oscar Bakkc, will join in 
discussions. 

► First $1,000 civil penalty for in-flight 
drunkenness has been paid by Raymond 
Moore of Los Angeles, who allegedly 
assaulted and harassed the crew of a 
South Pacific Air Lines transport 
en route to Honolulu. The fine is the 
maximum that now can be levied under 
the Federal Aviation Act. 

► Pacific Northern Airlines has been 
awarded a 100-hr. time between over- 
haul (TBO) increase on the Wright 
R3350 BD-1 engines that power its 
Lockheed Super Constellations. This 
latest Federal Aviation Agency award 
brings the airline’s authorized TBO to 
2,400 hr. 

► Panagra reports that its air cargo busi- 
ness between Central and South Ameri- 
can cities and the U.S. increased 12% 
during the first seven months of this 
year over the similar period of last year. 
From January through July, the airline 
carried 4,291,000 revenue ton miles of 
cargo over its Latin American routes to 
set a company high for the period. 
Missile tracking equipment was respon- 
sible for a major share of the increase. 

► Trans World Airlines has protested 
Allegheny Airlines request for authority 
to fly nonstop between New York and 
Pittsburgh. 

► William E. Cullman, Jr., has been 
named manager of Dulles International 
Airport by Federal Aviation Adminis- 
trator Najeeb E. Halabv. Now an FAA 
airport engineer fit Portland, Me.. Cul- 
lman joined Civil Aeronautics Admin- 
istration in 1940. 


AVIATION WEEK 


SPACE TECHNOLOGY, Se 


sr 11, 1961 



PROPULSION 



ROLLS-ROYCE 


LIGHTWEIGHT 
TURBO JET ENGINES 


LIFT 

and 


TURBO JETS • BY-PASS JETS 
PROP-JETS 
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AIRCRAFT 


ROLLS-ROYCE LIMITED • DERBY • ENGLAND 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


SPACE TECH NOLOGY 


Soviet Research and Science Reorganized 





Air Products pioneered in the application as well as 
the production of liquid hydrogen ... the ultimate 
fuel ... for missiles and rockets. Examples: the 
test facilities for KIWI, and test facilities for even 
newer missiles. Air Products possesses missile pro- 
pellant system capabilities few others can match. 
If you have a problem in propellant systems, look 
to Air Products first for the answer. 




DEFENSE S SPACE DIVISION: General Office: Allen 


, Pa. DISTRICT LOCATIONS: Dayton, Ohio; Washington, D. C.; Los Angeles, Calif.; Winter Park, Florida, 







LEADERSHIP IN AERO/SPACE ELECTRONICS 


GENERAL 

ELECTRIC 

rj 



Completely 


Compact, portable 
programmable comparator 
for automatic checkout 


• DC VOLTS • AC VOLTS • RESISTANCE • TIME 

• IMPEDANCE • RATIO • PHASE • FREQUENCY 
Measured values are compared with allowable high and 

test results are visually displayed or can be printed out. 

GEPAC “100” was developed by G.E.’s Light Military 
Electronics Department and is currently being supplied 
for two important Air Force programs. It is another 
example of LMED's leadership in aero/space electronics. 
Write for free brochure. ism* 


GENERAL ELECTRIC 

Light Militory Electronics Department 


ingly the Soviet academics of science 
various departmental research institutes 
cern themselves not only with basic 
applied natural sciences blit with the w 




fields of knowledge included ii 
nauka. there arc esscntiallv three distinct 
pvramids in the Soviet research establish- 
ment. As of January 1960. these were as 

1 ) Institutions of higher education — uni- 

all), employing 158.000 research and aca- 
demic personnel, of whom about one-third 
actively engaged in research. Their 
eh was coordinated by the Scientific- 
tngmeering Council, established in 1956, 
within the Ministry of Higher and Secondary 
Specialized Education. 

2) The Academy of Sciences of the 
USSR and the 13 union-republic academ- 
ies of science (603 institutions), employing 
39.317 research workers.’ Their research 
was directed by the Presidium of the 
Academy of Sciences of the USSR, which 
had a special Council for the Coordination 
of Research Work of the union-republic 
academics of science. 

3) Departmental (ministerial) research 
and development establishments (1.005 in- 
stitutions). employing 1 25,41 3 researchers 
(of whom 18.830. in 494 research insti 

functional, specialized academies). \n cen- 
tral body for coordinating the research activi- 
ties of these establishments existed until 
recently, and "institutional research" mush- 
roomed along functional lines, research in- 
stitutes being formed by the appropriate 
commissariat or ministry as the need arose 
— whether for steam turbines, coal mining, 
school construction, or space research. 

The growth of the Soviet research estab- 
lishment in the last three decades, and par- 
ticularly since the mid-1950's. was most 
intensive in pyramids 2 and 3. Table 4 pro- 
vides data, as of January 1960, on the num- 
ber of institutions and of research person- 
nel in the Academy of Sciences of the 
USSR and its regional units (the 13 
union-republic academies of science) and in 
the 13 functional academies. The remain- 
ing research personnel (106,653 in 509 re- 
search institutes) were employed in depart- 
mental research and development institutes 
under a variety of auspices — of state commit- 
tees, ministries, and other administrative 
bodies. 

The debate concerning the Soviet science 
and research setup originated in Julv 1955. 
In February 1956. at the 20th Communist 
Party Congress. Khrushchev declared: "The 
separation of research activity of the Acad- 
emy of Sciences, departmental research in- 
stitutes and higher educational establish- 
ments can no longer be tolerated. Tin's 
separation and lack of coordination prevent 
the concentration of research activate on 
the solution of major scientific and engi- 
neering problems, lead to duplication of ef- 
fort and waste of resources, and retard the 
introduction of research and engineering 
achievements into production’’. 1 

Although similar thoughts had occa- 
sionally been expressed by other Soviet 
leaders, the demand to streamline the organ 
ization of Soviet research and development 



When Detrex developed Soniclean' (ultrasonic 
metal cleaning) it provided manufacturers of 
missiles and other precision products with an 
amazingly efficient new cleaning process. 


In Soniclean equipment either aqueous or chem- 
ical solutions are agitated by high-frequency 
sound waves — penetrating apertures and pas- 
sages which were difficult or impossible to 
adequately clean with previous methods. 


Soniclean is only one of many Detrex advance- 
ments that has brought new production effi- 
ciency and manufacturing economy to 
American industry. 


CHEMICAL INDUSTRIES, INC. 
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COMBUSTION LABORATORY for 


trillion BTU/HR 
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WHITE ROOM for contoi 
sembly of fuel-handling G 
feet of ultramodern proc 

microns. This facility is imm 
assembly of large or small 


phere controlled to within 0.3 
idiately available for test and 


Here’s where FUEL-HANDLING GSE is handled ... right 


Hamilton Standard test and manufacturing facilities and broad technological 


background are ideally suited to the 


The facilities illustrated here, and the broad background 
Hamilton Standard has acquired in such technologies 
as fluid dynamics, cryogenics, and systems engineering, 
form one of the most complete resources in the nation 
for supplying complex missile fuel-handling GSE. For 
example, Hamilton Standard has recently produced . . . 

A PROPELLANT TRANSFER UNIT (opposite page), 
for the Air Force Titan II missile program, which is 
skid-mounted, electrically powered, and manually con- 


development of fuel-handling GSE 


trolled with automatic safeties. It can pump aerozine-50 
and nitrogen tetroxide to first or second missile stages 
at rates up to 190 gpm and pressures to 150 psig. 

A TOXIC VAPOR BURNER for disposing of propel- 
lant gases (shown on test in top right photo above), 
which is designed with highly simplified, automatic 
controls. The system consumes vapors at rates up to 
7 gal/min with an exhaust concentration of less than 
five parts per million. 


FUEL CONTROL TEST STANDS which can simulate 
fuel control conditions at flow rates up to 120,000 lbs/hr 
at 1200 psi — when fuel temperatures range from — 70° 
to +500°F and ambients vary between — 80° and 
+ 1200°F. 

THIS COMBINATION of facilities and experience works 
hand in hand with other key controls to provide top 
manufacturing quality, unmatched reliability, low sys- 


tems costs, and on-time delivery of all Hamilton Standard 
Ground Support Equipment. 

FOR THE SOLUTION to your missile fuel-handling 
problems ... or any GSE assignment from special tools 
to complete weapon support systems, phone: Manager, 
Ground Support Equipment Department, Hamilton 
Standard, Windsor Locks, Connecticut: or write for 
illustrated brochure. 


UNITED AIRCRAFT CORPORATION 



GROUND SUPPORT EQUIPMENT 



We love to be on our metal 

We’ve been on our mettle for years staying on top of the metal 
manufacturing techniques required to build the precision structures 
of modern flight. We've done it with pioneer research ... and with 
Rohr-invented machines such as stainless steel honeycomb core 
machines, numerically controlled milling machines and electrical dis- 
charge forming equipment. Today Rohr stands as America’s leading 
subcontractor to the aerospace industry. Chances are our 10,000 
craftsmen can be of help in your metals engineering and forming 
programs. For information please write Mr. A. R. Campbell, Sales 
Mgr., Dept. 66, Rohr Aircraft Corporation, Chula Vista, California. 



Main Plant and Headquarters: Chula Vista, California / Plant: Riverside. California/ Assembly Plants: Winder, Georgia; Auburn, Washington 
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FLUID, FOAM, OR FLOATING GLOBULES . . . 

whatever a liquid’s state or attitude, whether still or 
in agitation, the volume indication is the same with 
the Liquidometer Matrix Liquid Quantity Gauge. A 
capacitor type measuring probe — intercellular in 
construction — is the heart of the system. In addition 
to actuating an indicator, output can be telemetered, 
used for control purposes, or fed into computers. 
Potential applications: measuring liquid oxygen for 
astronauts; gauging liquids in advanced rocket pro- 
pulsion systems; all-attitude gauging of aircraft fuels. 
Technical details in Booklet 694. 


■ 


In the design and production of advanced instrumentation— electronic and electromechanical — Liquidometer offers many 
widely demonstrated capabilities, plus the talent and the willingness to pioneer. We welcome the opportunity to apply 
these qualifications, and our 40 years of experience, to your instrumentation requirements. Write for our capabilities brochure. 


THE LIQUIDOMETER cone 
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Between this man’s hand and a 5,000°F oxy- 
acetylene torch flame is a l h inch section of 
G-E silicone rubber. After 30 seconds exposure, 
the back-side temperature reaches only 100°F. 
In actual plasma jet tests, the same thickness 
of silicone rubber was exposed to a 9,000°F 
heat for 6 minutes. The back-side temperature 
rose to only 470°F, with 70% of the rubber 
remaining intact. 


Thermal barrier against 5000° F flame 

GENERAL ELECTRIC SILICONE RUBBER 



The surface of the tested rubber section forms 
a hard, carbonaceous crust, while the underside 
remains flexible and undamaged. Preliminary 
tests showed the effective heat of ablation to be 
eight times better than presently used plastics, 
with one-seventh the rate of ablation and one- 
fourth the weight loss. Here is an excellent 
ablative covering with low thermal conductivity. 


The above chart shows how the high thermal in- 
sulation of G-E silicone rubber is maintained dur- 
ing exposure to 9.000°F heat. It is also useful in 
mechanical and electrical applications at tempera- 
tures from — 150”F to 600 F, where it remains 
resilient and flexible. It also maintains its excel- 
lent physical and electrical properties over this 
wide temperature range for extended periods. 


Continued high temperature testing goes on at 
General Electric's Missile and Space Vehicle 
Department in Philadelphia. Shown above is a 
typical specimen undergoing plasma Jet testing 
in an electric arc heated supersonic wind tun- 
nel. Continuous testing like this will develop 
new data on the thermal and ablative uses of 


To learn more about G-E silicone rubber, and its uses as a thermal and ablative material, 
write: General Electric Company, Silicone Products Dept., Section 1961, Waterford, New York. 


GENERAL 



ELECTRIC 


61 





Barber-Colman Company 







Another Rocketdyne Breakthrough: 

Flexadyne - 
first solid propellants 
with proven 
temperature capability 

From Rocketdyne, the pioneer in rocket propulsion, comes a family of 
advanced solid propellants. They are the first case-bonded solid propel- 
lants to offer superior performance proven throughout the broad temper- 
ature range of —75° to + 170°F. They are called Flexadyne. 

For multi-million-pound thrust solid propellant boosters, the use of 
Flexadyne means longer storage life, added performance. Air-launched 
missiles now can realize full mission flexibility without propellant crack- 
ing or bond failure due to extreme environmental temperature changes. 
No cumbersome “heater blankets” or other temperature conditioning 
equipment will be required for surface-launched missiles whether deployed 
in the frigid Arctic or blistering desert. Flexadyne’s high resiliency prom- 
ises maximum compatibility with extremely lightweight plastic rocket 
cases and resulting improvements in range and payload for any solid 
propulsion system. 

The extended low temperature capabilities of Flexadyne propellants 
have been proven in numerous large-scale firings at Rocketdyne’s Solid 
Propulsion Operations, McGregor, Texas. These tests culminated in the 
successful firing of a 38-inch diameter motor containing 3500 pounds of 
case-bonded propellant. This motor was fired at — 75°F. after two-and-a- 
lialf complete cycles from —75° to +170°F. 

Through research, engineering, and management, Rocketdyne is con- 
stantly at work to increase thrust performance and develop new propul- 
sion techniques of both solid and liquid rocket engines. Other forms of 
propulsion also are under study: hydrogen-fueled engines, nuclear 
engines, ion engines, plasma jets, magnetohydrodynamic engines. The 
work at Rocketdyne is the most comprehensive production and develop- 
ment program being conducted on rocket propulsion in the Free World. 

Kocketdyne's engineering skill and efficient production methods make T 

it possible to power two missiles today lor the cost of one in 1957. J 

FIRST WITH POWER FOR OUTER SPACE 

ROCKETDYNE ft 
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BENDIX 

CHROME 

COMPOSITE 


unusual strength and good oxidation 
resistance in 2000° F. to 3000° F. range 

Effective space age “armor” to protect missile 
components during atmospheric re-entry is in the 
making at Bendix. Nose caps, probes and 
leading edges of Chrome Composite resist the 
destructive combination of heat and oxidation 
encountered in space exploration. 

This unique material combines strength and 
hardness with weight-saving advantages. In 
addition, it can be forged, hot worked and machined 
by conventional methods and equipment. 

For information on this remarkable new material 
and on the Bendix design, development and 
testing facilities geared to the space age, write to 
Composite Materials Sales Department . . . 


Bendix » 


2 South Bend, ind. 
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primarily on (lie most important long-ran 
problems of science undergoing rapid de- 
velopment." These functions are precisely 
the ones which the Academy leadership has 
been asking for. The Academy will continue 
to ( i ) exercise scientific and methodological 
leadership and conduct research in the area 
of the natural sciences (physics, mathemat- 
ics. biology, and sciences of the "universe 
and earth"'— that is. geology, oceanography, 
astronomy, and so on); (ii) aid the acad- 
emies of science of the union republics hi 
their research; I iii ) coordinate the activities 
of all the Academy’s institutions; ( iv ) main- 
tain scientific ties with foreign countries; 
and (v) engage in the training of research 
personnel. 

The Academy's role in regard to the 
first of these functions was clarified further 
to include the coordination of work in those 
areas conducted not only at the Academy 
but by other institutes as well, especially 
by institutes of higher education 1 '. Al- 
though the decree does not make it clear, 
according to Topchicv. the Academy's role 
in maintaining scientific ties with foreign 
countries (function iv) will be to coordin- 
ate scientific exchanges with foreign coun- 
tries, and particularly to expand its activi- 
ties in the exchange and dissemination of 
scientific information. 

Academy President 

Closely associated with the reorganisation 
moves was the sudden replacement of the 
Academy’s president. A. N. Nesmeianov, by 
academician Mstislav Vsevolodovich Kel- 
dysh, svho was elected to that post at an 
extraordinary general meeting of the Acad- 
emy on 19 Slav 1961". 

The official version of the meeting ssas 
that former president Nesmeianov had peti- 
tioned to be relieved of his duties because 
of the "expiration" of his second 5-vear 
term. Technically, however, his term would 
not expire until October 1961. for he had 
been elected by the general assembly of the 
Academy on 15 October 1956. Further- 
more. the extraordinary plenary session of 
the Academy was called together on 19 May 
by its presidium (governing board) to 
"ratify" the resignation of Nesmeianov. 
which had already been "accepted," and to 
elect a new president, whose candidacy was 
already endorsed by the Academy's Presid- 
ium, the "Communist Party group" of the 
Academy, and bv the Academy's eight divi- 
sions. Each of these moves indicates clcatlv 
that Keldysh, the new president, was co- 
opted prior to the formal election. 

The new president, professor and doctor 
of mathematical sciences, had a meteoric 
rise in the largely conservative body of the 
Academy. Elected as a corresponding mem- 
ber in 19-15, he became a full member in 
1946 (the span between the two ranks is 
usually at least 10 years). In 1955 he was 
elected a member of the Academy's ruling 
body, the Presidium, and became its vice 
president in February 1960. He did not 
at any time belong to the internal man- 
agerial hierarchy of the Academy: all of his 
research work in mathematics, aerody- 
namics, and aircraft and rocket technology 
was done outside the Academy's research in- 
stitutes. He thus belonged to that group of 
academicians (about half of the total of 161 
full and 569 corresponding members) who 
arc in the Academy of Sciences of the 


USSR as honorific met 
level research coordinators 
scientists in one of its many re: 
stitutions. Keldysh has string 
the new head of tile Committee 




velopment effort. 

Keldysh’s appointment to the presidency 
was undoubtedly influenced by the fact that 
in addition to iiis scientific competence he 
lias had wade organizational experience with 
the large-scale research and development 
effort outside the Academy. It is this re- 
search-management experience which is 
needed in the institutional reorganization 
and streamlining of the Academy’s research 
functions that are presently under way. 

Tlie State Committee on the Coordina- 
tion of Research and Development will 
supervise the work of research and develop- 
ment establishments m fulfilling the most 
important scientific research and engineer- 
ing objectives in accordance with the direc- 
tives of the party and the government. It 
will coordinate work of the Academy of 


ministries and departments in fulfilling the 
most important research objectives of an in- 
terdepartmental or interdisciplinary nature, 
and it will guide the direction of research 
and development work up to the point of 
its adaptation in the national economy. 

R&D Functions 

On the recommendation of the Council 
of Ministers of the USSR, the councils 
of ministers of the union republics, and 
ministries and departments, the State Com- 
mittee on the Coordination of Research and 
Development, together with the State 
Economic Council" and the State Plan- 
ning Committee, will develop plans for re- 
search and development work in the coun- 
try at large and for the introduction of 
scientific and engineering accomplishments 
in production. The task of the new com- 
mittee will be to propose these plans for 
the Council of Ministers of the 


USSR 3 ' ' 



Large Tracking Antenna Installed at Woomera 


This 85-ft. diameter tracking antenna has been installed at the Woomera Australian missil • 
range by the California Institute of Technology's Jet Propulsion Laboratory for the National 
Aeronautics and Space Administration. It will be used to track Echo balloon satellites and 
other space vehicles. 'Hie UO-ft. tall, 200-ton antenna is identical with those in operation 
at the Goldstone. Calif., and Johannesburg, South Africa, stations. The antenna was built 
by Blaw-Knox Co., Pittsburgh, Pa. 
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Dummy Atomic Fuel Cores Carried on Atlas 


tubes, were contained in the pod shown above. At peak altitude, the pod was jettisoned, 
the tubes released and their ablation recorded by a telemetry pack. Flight was the first of a 
series to be conducted by the Air Force for the Atomic Energy Commission to confirm 
that Snap-type nuclear power generators would burn np harmlessly durum re-entry. 


by all ministries, departments, and organiza- 
tions. of the most important research objec- 
tives. and supervision, on an operational 
basis, of the introduction of scientific and 
engineering accomplishments into produc- 

2) Preparation of proposals for research 
and development work of greatest national 
significance, and concern with problems 
posed by new discoveries and inventions. 

5 ) Preparation of proposals concerning 
the supplying of research and development 
organizations with special equipment, instal- 
lations. and instruments. 

4) Study and evaluation of scientific and 
engineering accomplishments (both domes- 
tic and foreign 1 with a view toward their 
possible introduction into the national ccon- 

5) Coordination of all interdepartmental 
activities of ministries, departments, and 
research and development organizations in 
the area of science and technology. 

fi) Preparation of annual and long-run 
plans for financing material-technical supply 
of research and development work, includ- 
ing plans for capital investment for the 
development of science. 

7) Certification of major research and 
development institutes: such institutes may 
he opened only with the committee's con- 
sent. Particular attention of the committee 
will lie devoted to designating "major" in- 


stitutes (golovnvi institute) which arc in- 
terdisciplinary or "problem" research cen- 

Tliey have been set np under different 

it is anticipated that a number of additional 
such centers will be established in the near 


Coordination Committee 

The former State Committee on Science 
and Technology has been absorbed hv the 
new State Committee on Coordination. 
The All-Union Institute of Scientific and 
Technical Information, which was origin- 
ally subordinate to this State Committee 
(though operated jointly with the Academy 
of Sciences of the USSR), has now been 
transferred to the new State Committee on 
Coordination. As in the past, the Institute 
of Scientific and Technical Information will 
be the central translating, abstracting, and 
disseminating organ for domestic and for- 
eign scientific information. 

Except for this scientific information in- 
stitute. the new State Committee on the 
Coordination of Research and Development 
will not operate any research institutes 
directly; rather, its function will be to 
guide research activities of an interdis- 
ciplinary nature, or of great importance, in 
research units under the jurisdiction of other 
state committees or departments. However, 


as in the past, specialized research and de- 
velopment work not of national significance 
and not of an interdepartmental or inter- 
disciplinary nature will he coordinated by 
ministries, departments, and regional econ- 
omic councils. 

The new decree, which establishes for 
the first time in Soviet history a central 
coordinating agency (see Fig. 1 1 for re- 
search and development for the country 
at large is to be headed by a Deputy Chair- 
man of the Council of Ministers (Rudncv. 
replacing Khrunichcv who died on 2 

It is to be composed of the President of 
the Academy of Sciences of the USSR 
(Keldysh): the Minister of Higher and 
Secondary Specialized Education (Eliutin): 
the Chairman of the State Committee on 
Automation and Machine Building (Kos- 
tousov): the Chairman of the State Com- 
mittee on Chemistry (Fedorov); the Chair- 
man of the Committee on Inventions and 
Discoveries ( Garinashcv ) ; one of the 
deputy chairmen of the State Economic 
Council; and one of the deputy chairmen 
of the State Planning Committee. 

Other Members 

There will also be “other members” of 
the Committee on the Coordination of Re- 
search and Development from other state 
commiteees dealing with research and devel- 
opment work. They were not identified bv 
position in the official decree, but definitely 
the heads of other governmental depart- 
ments dealing with research and develop- 
ment will be represented. These are chair- 
men of the following agencies: state 
committees on aviation engineering (Dc- 
ment'ev). armaments engineering (Smirnov), 
radio-electronics (Kalmykov), electronics 
(Shokin). shipbuilding (Butoma). and atomic 
energy (EmcTianov) and the Minister of 
Medium Machine Building (atomic, and 
other, weapon development and production) 
(Slavskii). 

The State Committee on the Coordina- 
tion of Research and Development will 
form a permanent scientific council, con- 
sisting of leading specialists and scientists 
of the country, with advisory functions, and 
when the occasion arises, will call for special 
boards to study specific problems. Particu- 
lar significance should be assigned to this 
latter function. Soviet sources indicate that 
“although about 80 permanent scientific 
councils are in existence today . . . about 
one-half of these are inactive 1 ' 1 ". The 
new State Committee on Coordination will 
thus streamline and activate the work of 
scientific councils in diverse areas of research, 
whose activities will now be coordinated 
by a permanent scientific council 1 ''. 
Through these measures, it is hoped, the 
"leadership role of scientists now working 
within the Academy of Sciences of the 
USSR will intensify in the work of the 
nation s research organization w 

The ncu- measures to coordinate research 
and development are obviouslv designed to 
gn-e even more emphasis to the physical 
sciences and engineering and to complex 
interdisciplinary problems. Hie important 
consideration is that the new- chairman of 
the State Committee on Coordination. 
Khrunichcv, is a person with a strong mili- 
tary research and development background. 
Til is is also true of the new president of 
the Academy, who has not only general 
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background in military research and develop- 
ment but also specific experience in rocket 
and space technology. In addition, most of 
the heads of the state committees with 
research and development functions have 
similar backgrounds. All are former engi- 
neers active in defense fields, now turned 
industrial managers and political leaders. 
Upon examining their background, it is 
hard to resist the view that tlicir past in- 
terests have profound implications for the 
future of Soviet efforts in applied research — 
that these efforts will be technological in 
nature, with strong military overtones. 

Whatever the outcome may be. how- 
ever, the intended result of the establish- 
ment of the State Committee on Coordina- 
tion will be the synchronization of the 
Soviet research and development effort in 
the distinct institutional pyramids — aca- 
demies, institutions of higher education, 
and departmental research institutes. What 
is even more significant, perhaps, is that 
responsibility for decisions on scientific re- 
search and development has now been 
lodged at the pinnacle of the Soviet power 
hierarchy; for the first time in Soviet his- 
tory the Deputy to the Prime Minister (that 
is. Khrushchev himself) has been charged 
with the supervision of these tasks. 

In regard to other areas of research, it 
appears that the earlier setup will continue, 
as follows. 

1 ) Research on economics will be coor- 
dinated bv the State Economic Research 
Council of the Council of Ministers, which 
was set up in 1959. with the chief role as- 
signed to the economic research outlets of 
the Gosplan and with ever-increasing use 
of mathematical methods of centralized 
planning and production programming. 

2 } As in the past, the Academy of Medi- 
cal Sciences will supervise and conduct 
medical research, largely sponsored by the 
Ministry of Public Health. 

3) "The Ministry of .Agriculture, with its 
All-Union Academy of Agricultural Sciences 
and five other regional agricultural acad- 
emies set up since 1957. will coordinate 
agricultural research and manage experimen- 
tal agricultural stations. In the areas of 
medicine and biology, the Academy of 
Sciences of the USSR will not be in- 
volved, save for basic research in biology. 

4) The State Committee on Construc- 
tion. with its own Academy of Architecture 
and Construction (organized in 1956). will 
coordinate construction and architectural 

5) Political studies (especially “philoso- 
phy") will be guided largely bv the 
Academy of Social Sciences of the Central 
Committee of the Communist Party. 

6) In the field of education, the Academy 
of Pedagogical Sciences of the Russian 
S.F.S.R. remains the national clearinghouse 
and conducts major research. 

Tire new centralization of the decision- 
making mechanism m Soviet research and 
development will no doubt be manifested in 
the near future. Freed from burdensome 
technological tasks, the Academy of Sciences 
will be able to concentrate more effort on 
basic research. Many of its institutes are 
expected to be reorganized. The Soviet 
authorities hope that the new measures will 
(i) improve the system of both long-run 
and current planning of research and the 
coordination of research and development 
activity; (ii) further strengthen theoretical 


research on the most important scientific 
problems (within the Academy); (iii) allow 
for closer ties between departmental re- 
search institutes and industry; and (iv) 
allow more rapid introduction of research- 
and-development results into production 
technology and the economy. 

The separation of functions must be 
clearly recognized. On the operational les-el 
the Academy will delegate some of its 
former functions in applied industrial re- 
search to other agencies, and within the 
Academy, institutes will be reorganized in 
such a way as to cope with complex inter- 
disciplinary and basic research problems, 
including a very likely increase in the 
Academy's role in space exploration. On 
the consulting and decision-making level the 
prestige and resources of the Academy will, 
as in the past, be utilized, though now 
there will be an intermediate link — the 
Committee on Coordination — which will in 
turn exert pressure upon the Academy. 

Perhaps these measures arc a recognition 
of a turning point in Soviet technological 
development: the point of diminishing re- 
turns from adaptation of Western tech- 
nology has been reached, and new and 
vigorous domestic technological develop- 
ment becomes a necessity. The Soviet 
political leadership appears to be convinced 
that the invigoration of technological re- 
search activities can be more profitably 
achieved by separating functions, and by 
freeing the Academy of Sciences of the 
USSR to concentrate its attention on 
basic research and the long-run problems of 
science. 

Reorganization of the Soviet research 


setup could provide an effective mechanism 
for channeling scientific manpower and ma- 
terial resources into strategic areas of the 
physical sciences and engineering toward 
the achievement of the most ambitions 
long-run goal of Soviet power — world lead- 
ership in science and technology. 
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Satellite Balloon Weight Cut by Milled Openings 

Chemically-milled openings in the aluminum skin of Project Rebound inflatable passivc- 
commuuication satellites should reduce the weight of the spheres from the present 500 lb. 
of Echo II to about 350 lb., without loss of rigidity. G. T. Schjcldahl Co., Northfield. 
Minn., is fabricating the laminated material, comprising two layers of perforated, .2 mil 
aluminum foil sandwiching a .35 layer of non-perforated polyester film, under a S150.000 
National Aeronautics and Space Administration contract. Balloon model of the advanced 
material is shown above with Richard J. Slater, Schjcldahl engineer. 
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Hercules f \can haul almost anything -almost anywhere 


Trucks, tractors, troops. Jet engines, 
jet fuel, jet pilots. Missiles, rockets, guidance 
systems. Air Force, Army, Navy, Marines, Coast 
Guard. Whatever, whoever, wherever — Hercules 
has what it takes to get the job done. 

Destination may be a crude landing strip 
freshly hacked out of the jungle. Or a snow field 


at the South Pole. Makes no difference. The Lock- 
heed C-130 Hercules can land and take off on 
just about any reasonably flat, clear spot on the 
face of the earth — so it can take its vital cargo 
close to the action without delay. 

Hercules is the true airlifter — built for the big 
work. Its huge rear doors swallow tons of freight 


in seconds — straight onto the truck-bed height 
cargo floor. And these doors can be opened in 
flight to permit king-size paradrops. 

Fourteen models of the big propjet are now in 
service, or soon will be, for the U.S. Air Force, 
Navy, Marines, and Coast Guard — and for the 
air forces of Canada, Australia, and Indonesia. 


LOCKHEED 
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► ► The reliable Ablestar space vehicle recently added ► ► Other advanced launching vehicles, commercial 
to its roster ot accomplishments by lofting the space and navigational satellites, lunar landing systems, 
“triplets'' Transit IV A. Injun and Greb into orbit. space-based weapon systems and nuclear-powered 

Satellites boosted by Ablestar now total nine. . .an space vehicles are among new accomplishments-in- 

unmatched record. ►►Controlled from earth, the-making at Space-General. ►► • 

restarted in space. Ablestar blends boldness in now offer opportunities lor scientists and engineers, 

concept with simplicity and economy in detail and Those capable "i bringing high levels ol shill md 

construction. Ablestar is a product of Space-General energy will be considered AiHlpu.t regard to race 
Corporation. America's uniquely capable source for creed or national origin. We invite you to cont.n t 
complete space systems. Pierre Brown. 777 Flower Street. Glendale. California. 


one, two, three . . . 
launched by 

Ablestar 
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Nimbus to Use PCM 
Telemetry System 

Data from the National Aeronautics 
and Space Administration's Nimbus me- 
teorological satellite will be transmitted 
to ground stations bv a low-power, pulse 
code modulation telemetry system, now 
under development by Radiation. Inc., 
Melbourne, Fla. 

The 30-lb. system will be "on” only 
when data is being transmitted and is 
expected to use about 1 .4 watts. 

The Radiation system consists of two 
separate and independent PCM sys- 
tems. A and B. The 1-watt A unit han- 
dles 340 channels and monitors the per- 
formance of such equipment as the 
attitude control system, gyros and ra- 
d ctcrs md such physical parainctcis 
as voltages, currents and temperatures. 
This information is stored on tape at 
300 cps. and played back, upon ground 
station command, at 1 5,000 cps. 

The B unit, consuming 0.4 watts, 
operates directly upon ground command 
on 128 channels. Less critical data is 
transmitted at slow speed during a 1 .73- 
min. reporting period. Tiic satellite is 
expected to be within range of any 
ground station for about IS min. 

NASA recently awarded a contract 
for about SI million to Radiation. Inc.. 
for Nimbus PCM ground equipment. 


COs Control Unit 

New York— Prototype model of space- 
craft carbon dioxide control system has 
been developed by Hamilton Standard 
Division of United Aircraft. The 60-lb. 
system, which can accommodate between 
three to six men, uses four canisters— two 
filled with silica gel to remove moisture 
and two filled with zeolite to trap carbon 
dioxide. Grouped in two pairs of one 
silica and one zeolite con each, one set 
is purged as the other operates. 


NOW- 



solid state “custom” specs 

with standard circuitry 


New AGASTAT solid state time/delay/rclays offer you greater reliability, 
wider timing ranges, anil more design flexibility than has ever been avail- 
able before in solid state relays. The unique "modular sandwich” construc- 
tion simplifies production, speeds delivery of custom-made units. 

Modular design makes possible the dependability of standardized circuit 
elements. Highest grade matched semiconductor components form the 
basis for reliability in these pre-assembled, pre-tested modules. 

Choose from six basic circuit options for the range and operating type 
you need . . . 0.01 sec. to 10-hour delays, on pull-in or drop-out. All units 
are only lJis-in. sq. at base, weigh S to 5 oz., operate from 18 to 32 vdc, and 
handle loads up to 5 amperes. They are unaffected by polarity reversals, 
immune to voltage variations and transient spikes. Available with plug-in 
or solder lug terminals. 

The solid state AGASTAT relay is a product of over 30 years' time delay 
relay experience, your assurance of performance to match the promise. For 
full technical information or applications assistance write Dept. S5-19- 

TIMING INSTRUMENTS 

e ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION ■ ELIZABETH, NEW JERSEY 
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N O matter where you are, 
it’s on its way within 24 
hours after we receive your 
order, when it’s Timken* 52100 
tubing. Such fast service on 
less than mill quantities is pos- 
sible because we stock 101 sizes 
— from 1" O.D. to 10H" O.D. 
And you can get the same fast 
service on 50 sizes of 4620 
tubing. Modern warehousing 
makes it all possible. To save 
time and money on your con- 
structional parts, remember that 
90% of them can be made from 
either of these two Timken steel 
analyses. For details, send for 
our free booklet, “Alloy Steel 
Mechanical Tubing Stock List”. 
The Timken Roller Bearing 
Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable: 
“TlMROSCO” Makers of Tapered 
Roller Bearings, Fine Alloy Steel 
and Removable Rock Bits. 

TIMKEN* 

FINE CTUI7I 
ALLOY IJjIjL 
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DESTINATION: 500,000 PSI 






New steels for space with tensile strengths 
even beyond 500,000 psi are the target 
of Republic research. 

In the development, unwanted micro- 
scopic inclusions of foreign matter like the 
one circled (magnified 19,000 times by 
the electron microscope) are studied, ana- 
lyzed, and identified. 

To permit thorough analysis, these 
inclusions are carefully removed from 
surrounding steel. How? By a drill small 
enough to put two holes, side by side, 
across the thickness of a human hair. 

Largest producer of stainless and alloy 
steels, Republic has one of the most ex- 
tensive vacuum melting capabilities in the 
world. And it is the purification by vacuum 
melting that substantially increases the 
strength and reliability of steels for space. 

A new source for Precipitation Harden- 
able Stainless Steels . . . the only source of 
continuous rolled stainless sheet up to 60 
inches wide . . . Republic offers expert 
metallurgical service. For information, con- 
tact your nearest Republic sales office or 
mail the coupon. 




REPUBLIC HAS THE FEEL FOR MODERN STEEL 




HI-LOK OFFSET TOOLING Cl 

CIRCUMVENTS STRUCTURAL FLANGES 


The change to high strength Hi-Lok Fasteners and Hi-Lok 
tooling on the Northrop T-38 Talon supersonic jet trainer, 
overcame acute accessibility problems caused by wide 
flanges on structural ribs and beams in the thin, single 
panel wing. The switch to Hi-Loks from swage type 
fasteners resulted in a substantial savings in installation 
manhours. 

More than a 50% tool cost savings alone was realized at 
Northrop when swage fastener tooling, with its single pur- 
pose power units, squeezer yokes and other special tooling 
was replaced with simple Hi-Lok offset tooling adapted to 
standard, multi-purpose air driver motors. 


Installation rates up to 45 Hi-Loks per minute are obtain- 
able using automatic drivers where the structure is open 
and when speed of installation is essential. 

Contact your Engineering Standards Group or write 
directly to us lor additional data on Hi-Loks and our other 
fastener products. 



FINANCIAL 


WE ARE HAPPY 


POLARIS 


Financial Briefs 

Consolidated sales of Tenney Engi- 
neering, Inc., of Union, N. J., rose to 
a record 53,272,861 during the first six 
months of 1961, with net income total- 
ing S10.736 or two cents per share on 
591, 403 shares outstanding. This com- 
pared with a deficit of S55.S22 on a 
volume of 52,359,989 during the com- 
parable period in 1960. The company, 
which manufactures orbital simulators 
and environmental, electronic and 
ground support test equipment, had a 
June 30 backlog of S4 million. 

Bureau of the Census reported S39.4 
million total value on shipment of air- 
craft propellers and parts by plants 
manufacturing complete propellers, a 
15% decrease over the same period of 
1960 when shipments totaled S46.5 
million but an increase of 6% over the 
last six months of 1960 when shipments 
were valued at 537.1 million. 

Air Express International Corp. Presi- 
dent Alvin B. Beck predicted 1961 
gross revenues will exceed SI 6 million 
tor a new company record. He based 
his prediction on a 33% increase in 
billings for the New York finn during 
the first half of 1961 compared with the 
same period in 1960. Januarv-June 1961 
billings totaled 57,430,320 as opposed 
to 55,870,073 for January-June 1960. 
Beck noted that AEl's average weight 
per consolidated shipment eastbound 
over the North Atlantic rose from 57 lb. 
in January-June 1960 to 63 lb. for the 
same 1961 period. 

General Precision Equipment Corp., 
Tarrvtown, N.Y., reported a record 5% 
rise in net operating income for the 
first six months of 1961 despite a 1.5% 
drop in sales compared with the same 
period a vear ago. Sales for Januarv- 
June 1961’ were 5118,903,557 with an 
income of 52,488,704 compared with 
January-June 1960 sales of S120.722.S04 
and income of 52,369,183. The com- 
pany. manufacturer of electronic sys- 
tems and components, computers and 
data processors for military and indus- 
try, declared a 30-cent dividend per 
common share payable Sept. 1 3 to 
stockholders of record on Attg. 31 and 
quarterly dividends on the S4.75 cumu- 
lative preferred and 51.60 cumulative 
convertible preference stock. Backlog 
on June 30 was 5187.8 million. 

Greer Hydraulics, Inc., of Los An- 
geles reported first-half 1961 net earn- 
ings of 5126,356 on net sales of 52.- 
336,999, highest first-half earnings since 
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While visiting Cape Canaveral, we came upon an engineer digging 
a hole. “How deep is that hole?” we asked. ''Guess? said the engi- 
neer, being evasive. "My height is exactly 5T0”? “How much 
deeper are you going?" we inquired. "I am one-third done? was 
the answer, “and then my head will be twice as far below ground 
as it is now above ground!' How deep will that hole be when 
finished? -Contributed 

Studies in depth are expected from the newly-formed Litton Geo- 
physical Projects Office, a teaming up of four Litton divisions to 
initiate and direct programs in oceanography. Pooling their capa- 
bilities in this relatively new field are the Advanced Development 
Laboratory, the Maryland and Westrex divisions of Litton Sys- 
tems, Inc., and our Western Geophysical Company. 

ANSWER 70 LAST WEEK’S PROBLEM: 1187010 

□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 


AVIATION WEEK 


TECHNOLOGY, 


11, 1961 




Beneath a field like this... 


is a complex communications center 

In minutes, an enemy attack could 
level some of our sprawling cities. 

Because of this, the Bell System is 
now supplementing its great reaches of 
buried cable with a network of under- 

Under the protection of a thick earth 
and concrete cover, and away from 
major target areas, several Bell System 
communications centers are already in 


operation. Many more are to come. 

The walls for these installations are 
huge, reinforced concrete slabs. Venti- 
lation systems filter air so fine that 
even radioactive fallout cannot enter. 
Food and water are stockpiled. Living 
quarters are provided for all operating 

These buildings are costly. Tough 
to build. 

Yet, the Bell System recognizes that 


defense systems. And so we took the 
lead in establishing these underground 

There are many other ingenious 
projects in our “Survivability” pro- 
gram for America’s communications. 
Many cannot be mentioned here. 

mand, control and defense systems are 
feasible. And our vast existing net- 
work is available for further tailor- 
made defense communications. 


BELL TELEPHONE SYSTEM Jl, 

AMERICAN TEL. & TEL. CO. J WESTERN ELECTRIC CO. j BELL TELEPHONE LABORATORIES j 21 OPERATING COMPANIES 
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EXTRA QUALITY IN DIAPHRAGMS AND 
ANEROIDS FOR PRECISION INSTRUMENTS 


1953. This compares with a net loss of 
$70,566 on $2,004,925 net sales for 
January-) unc 1960. The company, de- 
signer and producer of test and ground 
support equipment for missiles and air- 
craft. integrated fluid mechanical sys- 
tems, accumulators, raises and other 
components, announced net income of 
24 cents per share on 529,063 common 
shares outstanding as of June 30. Dur- 
ing the first half of 1960 the firm had 
a loss of 1 3 cents per share on the same 
number of common shares. 

New Offerings 


CompuDvne Corp., Hatboro, Pa.: 
engaged in furnishing instruments and 
systems for missile sites and in the de- 
sign. development, assembly and manu- 
facture of electronic and other devices 
and systems used in aeronautical and 
missile test facilities. Offering is 168,000 
shares of common stock for public sale; 
1 20.000 shares for sale by the company 
and 48.000 outstanding shares by the 
present holders thereof. Offering, made 
on an all or none basis with price and 
underwriting terms to be supplied by 
amendment, includes: 18,182 common 
shares which may be issued on conver- 
sion of the company’s 5% convertible 
subordinated sinking fund debentures 
due June 15, 1970; 8,000 common 
shares purchased at S3 per share by the 
principal underwriter upon exercise of 
an option granted in 1959. Proceeds 
from the company’s sale will be applied 
to expand inventories; to redeem 6% 
debentures due December 1, 1961; the 
balance will be added to working capital 
for general corporate purposes. 

Cal-Val Research and Development 
Corp., Woodland Hills Calif.; organ- 
ized tinder Delaware law in May, 1960. 
the company has acquired all the assets 
and assumed the liabilities of Cal-Val 
Research and Development Corp. 
which was organized under California 
law in January 1958. The company 
is engaged in ground support equip- 
ment in the missile and space fields 
Offering is 200,000 shares of capita, 
stock for public sale; public offering 
price and underwriting tenns to be 
supplied by amendment. 

Recently the company signed an 
agreement with Greater Washington 
Industrial Investments, Inc. whereby 
the latter agreed to loan the company 
up to $500,000 in 5-year 8% deben- 
tures and to provide it certain consultant 
services without compensation for three 
years. Proceeds will be used to repay 
a $90,000 bank note; to prepay an un- 
specified amount of the aforementioned 
8% debentures; to pay a $30,000 de- 
mand note; the balance will be available 
for general corporate purposes. 


Special machinery has been de- 
signed and built at Pioneer-Central 
for manufacturing and testing dia- 
phragm and aneroid capsules. This 
machinery — along with our highly 
trained personnel — makes possible 
the manufacture of capsules so sensi- 
tive they are calibrated with hair- 
spring adjustments and so rugged 
they can withstand overpressures 
of fifteen times their working 
pressures. 

Hysteresis problems have also 
been effectively eliminated by our 
ability to measure hysteresis char- 
acteristics to within .00002 inch. 

Our pressure sensing instruments 

PIONEERING IS 


reflect forty-two years’ experience. 
They include: Altimeters; Rate of 
Climb, Airspeed, and Mach Num- 
ber Indicators; and Control Devices 
for use in such applications as 
Oxygen Regulators. 

Other areas of outstanding 
Pioneer-Central capabilities include 
Inertia Sensing, Cryogenics, Life 
Support, Propellant Control, and 
Acoustical Engineering. 
ENGINEERS are invited to investi- 

S ite our diversified opportunities. 

ualified applicants will receive 
consideration for employment with- 
out regard to race, creed, color, or 
national origin. 

OUR BUSINESS 
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Multi-channel— telegraph A1 or telephone A3 



High stability (.003%) under normal operating conditions 



Components conservatively rated. Completely tropicalized 
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P-e-e-l-i-n-g Off 


to Flight Precision 


It’s a Shim made of laminum 15 of course, meeting 
the close tolerances of sophisticated aircraft in 
a matter of seconds! 

laminum is the registered name for laminated 
shim stock that looks and acts like solid metal. 
Plastic bonded or metallic bonded, the lamina- 
tions p-e-e-1 off easily to give you a thousandth 
fit — right at the job. 

No machining. No grinding. 

No counting. No stacking. No 
miking. And no costly stand-by 
equipment. 

Shims of laminum, custom- 
made to your own rigid speci- 
fications are quickly available 
from the oldest specialists in 
the country— serving aircraft 


and all metalworking since 1913! In Brass, Mild 
Steel, Type 302 Stainless and in Aluminum — 
with laminations of .002" or .003". And now 
also in Titanium with laminations of .003"! 
Any shape. Any size. Any quantity. 

An inquiry will bring you the time-saving, 
cost-saving story of laminum along with our 
recently published design 
folder no. 4 with complete 
up-to-the-minute engineering 
data. If you’re in a hurry — 
phone Templebar 6-1440 in 
Oakland, or Davis 5-2631 in 
Glenbrook. 

THE LAMINATED 
SHIM COMPANY, INC. 



Home Office and Plant: 5109 Union St., Glenbrook. Conn. • West Coast Sales and Service: 600 Sixteenth St., Oakland 12, Calif. 




Air Force Cargo Loader Adjusts to Aircraft Position 




Meeting the critical needs of today's aircraft, 
missile and support equipment are Weather* 
head precisian fluid power components such 
as: (1) Teflon armor-plated hose assemblies 
combining the unique properties of Teflon 
with durable, leakproof Braid-Lok end fit- 
tings: (2) a complete range of MS (ER) flare- 
less fittings designed to withstand the most 
severe applications; (3) quick disconnect, 
self-sealing couplings for straight-through 
(low with positive safety locking; and (4) 
breakaway couplings and regulators for mis- 
sile guidance system power. These are only 
a few of the many Weatherhead standard and 
special precision aircraft products that give 
real meaning to "reliability". 


Put Weatherhead's unique capabilities to 
work on your special fluid system require- 
ments ... from basic design to production. 

THE WEATHERHEAD COMPANY 


WEATHERHEAD 


HYDRAULIC POWER 

OcrnxJp^rn&r\tS 



MS (ER) FLARELESS FITTINGS 



QUICK DISCONNECT COUPLINGS 




PNEUMATIC VALVE & BOTTLE 



THE WEATHERHEAD CO. 

300 East 131 St. • Cleveland 8, Ohio 


NEW AEROSPACE PRODUCTS 


Closed-Circuit TV Camera 

High resolution closed-circuit televi- 
sion camera system, now being tested 
by the Army in tank maneuvers at 
Aberdeen Proving Grounds, is designed 
for application to missile launch ob- 

Scries 2900 camera is enclosed In 



an environmental type container to 
eliminate need for special housing, 
with etched boards of epoxy impreg- 
nated glass fiber for a high indestructi- 
bility ratio. Operating specifications 
reportedly far exceed standards for con- 
ditions of explosion, temperature and 
humidity variations, salt spray, acoustic 
variation, shock, vibration and altitude. 

Hie 2900 camera is 16 in. long with 
a 6.5 in. diameter. Delivery time is 
set at 30 days. 

Packard Bell Electronics, 1920 S. 
Figueroa St., Los Angeles 7, Calif. 

Miniature Tape Recorder 

Miniature recorder, designed to re- 
cord flight test information on ad- 
vanced missiles and space vehicles, re- 
cords data on as many as 14 channels 
simultaneously on a single 1-in. mag- 


Model MR-21 reportedly can operate 
under extreme environmental condi- 
tions, including up to 1,000 g shock, 
has a 69-ft. total tape capacity and can 
record with either a.c. or d.c. input 


signals. Power requirements are low, 
and wow and flutter are less than 1 % 
under static conditions. Recorder is 3 
in. long with a diameter of 4 in. En- 
vironmental conditions include — 65F 
through 4-165F in storage and opera- 
tion. vibration through 50-2,000 cps. 
to 20 g axially and 50-2,000 g at 10 g 
transverse. 

Borg-Wamcr Controls Division, 
Borg- Warner Corp., P. O. Box 1679, 
Santa Ana, Calif. 

Vacuum-Driven Gyros 

New lightweight, non-tumbling vac- 
uum-driven gyros have upgraded dial 
presentation. Each instrument fits a 
standard 3-in. panel cutout and weighs 
2.5 lb. 

Model 643-S Horizon Reference In- 
dicator (below, left) now has a straight 
horizon reference bar which eliminates 



parallax. Model 213-1B Gyro Direction 
indicator (above, right) has the course 
selector knob moved from the dial cen- 
ter to the lower left mounting hole lo- 

Aviation Instrument Manufacturing 
Corp., 9033 Monroe Rd., Houston 17, 

Trv 


3-Axis Telemetry Subsystem 

High resolution three-axis telemetry 
subsystem for use in spin-stabilized 
missiles incorporates three rate gyros 
to telemeter pitch, yaw and roll rates. 

Reportedly measuring rates accu- 
rately during spinning speeds up to 
5,000 deg. sec., the self-contained sub- 
system weighs less than 4 lb. Full-scale 
input is ^ 100 deg./scc. on yaw and 
pitch and + 5,000 deg./scc. on roll 
axis. Sensitivity threshold is 0.057/ of 
full scale. Environmental tests have 
shown the subsystem can withstand 
150 g shock for 8 milliseconds on all 
axes and acceleration of 100 g steady 
state on all axes. 

The three gyros are designed with 
‘‘self-test" capabilities to allow for easy 
remote checkout. Made on special order 
only. 

Fairchild Controls Corp., 225 Park 
Avc., Hicksvillc, N. Y. 
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OFFERS DIRECT READOUT, 8 TO 24 CHANNELS, ALL SOLID STATE CIRCUITS, FOR RACK 


MOUNTING OR INDIVIDUAL CASES. 


SENSITIVITY 20 mv input gives B' deflection; 
INPUT RESISTANCE 100.000 ohms oil ranges. 



Here’s the one system that lets you record inputs from DC to 
5 ICC within 3 db at 4' peak-to-peak amplitudes, without 
changing galvanometers. The “650” system consists of an 8- 
channel medium gain, general purpose amplifier unit driving 
a high speed, high resolution optical oscillographic recorder. 
It can be easily built into your system, packaged in a mobile 
cabinet or housed in individual cases. The singlechassis, 7" 
high amplifier module has 8 separate channels, complete from 
floating and guarded inputs to galvanometer outputs; each chan- 
nel comprises a front end modulator and input transformer, 
carrier amplifier, demodulator, filter and driver amplifier. 
Power Supply and Master Oscillator Power Amplifier are 
built-in. All amplifier elements are plug-in transistorized 
units for easy servicing. 



LINEARITY l’/i% of full s 
NOISE 0.02" peok-fo-pe; 
MONITOR OUTPUT On 



POWER REQUIREMENTS 



Immediately readable recordings are made on 8" wide daylight- 
loading ultra-violet-sensitive charts which require no chemical 
development. Features of the 1214" high recorder unit in- 
clude 9 electrically controlled chart speeds from J 4' to 
lOO'/sec; calibrated monitoring screen; automatic trace iden- 
tification and timing lines at 0.01 or 0.1 sec. intervals; 
amplitude lines spaced 0.1" apart which can be blanked from 
Hi Vi* H of all of chart. Recorder is available with an 
8-, 16- or 24-channel galvanometer block which is then 
equipped with the number of galvanometer elements 
desired by the customer. Both the Recorder and Ampli- 
fier are also available as individual units for use with 
other equipment. 



the U. S.. Canada and foreign cot 


SANBORN ' COMPANY 
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20-Year-Life Comsat Concept Proposed 


By Barrv Miller 

Los Angeles— Concept of a 24-hr. pas- 
sive communications satellite system 
using high-gain reflectors and capable of 
relaying up to 20 television channels 
between New England and Europe was 
outlined recently before the Sixth Sym- 
posium on Ballistic Missile and Aero- 
space Technology, a meeting jointly 
sponsored by the Air Force and Aero- 
space Corp. 

Potentially, the system as described 
might have a useful lifetime of 20 years 
because of its inherent simplicity. It 
would not require active signal amplifi- 
cation nor would the relay satellite itself 
need an active attitude stabilization sys- 
tem. In one of two proposed forms no 
stabilization would be needed: in the 
other, passive stabilization— stabilization 
by spinning of the satellite about its 
own axis— is suggested. 

The concept represents a series of 
studies performed by Bcrl D. Levenson, 
a member of the technical staff at Aero- 
space Corp. Much of his work was per- 
formed while he was employed at Space 
Technology Laboratories. The concept 
is not funded by any government agen- 


Combines Features 

In essence, the 24-hr. passive com- 
munication concept combines many of 
the desirable features ascribed to a 24-hr. 
active system such as the Anny Project 
Advent and National Aeronautics and 
Space Administration's Project Syncom 
and the various passive or reflective sys- 
tems, such as NASA's Projects Echo and 
Rebound. Like the active 24-hr. sys- 
tems, it would involve a satellite in a 
24-sidcrcal hr., circular, nominally equa- 
torial orbit. The satellite will be in a 
24-hr. orbit when it is 22,300 mi. above 
the equator, so its period of rotation 
will equal that of the earth. Desirable 
combined features for the proposed sys- 
tem would then include: 

• Fewer satellites— Only a single satellite 
in the 24-hr. equatorial orbit could relay- 
communications between continents. 
Levenson arbitrarily suggests placing the 
satellite over the Atlantic so that it re- 
lays between two ground stations, at 
45 deg. north latitude separated by 70 
deg. of longitude; one of which might 
be located in New England and the 
other in France. 

• Reliability— Since the satellite will be 
a simple reflecting relay and not contain 
any active parts, it could be expected 
to have extremely long, reliable lifetime. 


• Continuous operation — Communica- 
tions could be carried out continuously 
because the relay would be in uninter- 
rupted view to two ground stations. 

• Simplified ground station require- 
ments— Precise tracking requirements 
and a multiplicity of stations which 
would Ire required for a low-altitude 
active satellite system, whose positions 
with respect to any points on the earth 
would be constantly changing, would be 

• Reasonable capacity— System would be 
capable of relaying large number of 
equivalent television bandwidth chan- 

Ccntral point in Levcnson’s concept 
is whether the passive reflectors can 
provide sufficient gain to overcome the 
large cumulative power loss in the 
lengthy communication paths from 
transmitting and receiving stations to 
the satellite. 

Levenson calculates that this path 
length is 24,200 stat. mi. for the loca- 
tions of transmitting and receiving he 
selected. 

His detailed calculations, only a sum- 
mary of which could be presented, indi- 
cate^ he says, that one of two proposed 
reflector types would enable each tele- 
vision channel to be transmitted be- 
tween continents with no more power 
than is currently used for some local 
television broadcasting. 

Both reflector types suggested by 
Levenson are bistatic: that is. when 
illuminated by radiation from one di- 



rection thev will illuminate principally 
in another direction. 

Summarizing his calculations, for one 
of two reflector types, Levenson says 
that each audio channel with an infor- 
mation bandwidth of 3,000 cps. may be 
transmitted between continents with 50 
watts of average power— which, he points 
out, is less than the power of most AM 
radio stations with comparable informa- 
tion bandwidths. Each 5-mc. band- 
width television channel similarly might 
be transmitted between continents with 
50 kilowatts. Levenson says. He con- 
cludes that one megawatt of average 
power is capable of transmitting a band- 
width of 1 00 me., sufficient for 20 tele- 
vision channels. 

These calculations were based on a 
maximum satellite reflector radius of 50 
ft. and maximum effective aperture of 
the reflector equivalent to a flat plate of 
394 sq. ft. area. Frequency employed 
is in S-band (10 cm.). Ground station 
antennas were assumed to have radii 
of 1 50 ft., receiver noise temperature ot 
100K. Receiver signal-to-noise ratios 
of 20 db. after allowance for antenna, 
reflector and tracking losses were also 
assumed. Communications from one 
station to the other would require about 
10 milliwatts average power per cycle of 
bandwidth. 

In the two types of reflectors con- 
sidered by Levenson, an effort was made 
to find geometries in which the direc- 
tion of incidence to the direction of 
high-gain reflection appears invariant to 
observers on earth for any angular rate 
of rotation of the reflector. In the first 
tvpc, Levenson says, the relationship be- 
tween the directions of incidence and 
high-gain reflection is independent of 
the attitude of the reflector about any 

In the second reflector type, this re- 
lationship between incidence and high- 
gain reflection is independent of the 
attitude of the reflector about an axis 
])arallel to the spin axis of the earth. 

To satisfy system constraints, reflec- 
tors of the first type are such that di- 
rections of maximum reflection fonn the 
focus of directions making a constant 
given angle with the incident direction, 
according to Levenson. Reflection pat- 
tern of these reflectors, he points out, 
appears as a thin ring when mapped on 
a sphere centered at the reflector. The 
incident direction will then appear on 
the sphere as the center of tbe ring. 
He says there are no strong reflections 
either inside or outside the ring. The 
reflection pattern of a comer reflector. 
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Gilfillan GCA Radar Systems 
stand ready in 38 countries... 
through 20 years of continuously 


LOS ANGELES 



Gilfillan GCA is the only radar equip- 
ment in the USAF inventory that has 
not become obsolete since 1950. The 
$250,000,000 investment has been 
protected by foresighted design allow- 
ing progressive field modifications 
providing a 400% increase in radar 
coverage ... bringing the 1950 GCA 
Radar up to 1960-70 performance 
capability. 

1942 Gilfillan develops (with Radiation Lab., 
M.l.T.) the first Ground Control Approach 
(GCA) Navigation Aid radar 
194344 . produces and delivers GCA. the larg- 
est World War II radar (22 tons) at low- 
est cost and ahead of schedule 
1946-47 . . . develops 3-dimensional Azel radar 
display reducing operators from 5 to 2 
1948-50 . . develops air-transportable AN/CPN-4 
GCA radar for Berlin Airlift and the 
Korean War 


1950-52 . . . produces 300 AN/CPN-4's as stand- 

USN, USMC, U.S. Army and 38 countries 
in the free world 

1953-54 . . . develops and produces Quadradar as 
lightweight one-man GCA for military 


1955-57 . . . completes development of Automatic 
GCA providing automatic approach con- 

1958 . . . develops automatic voice GCA pro- 
viding computer precision talkdown with 
multi-lingual versatility 

1959 ...develops 3D Radar with longer 
range, greater accuracy, higher data 
rate than any previous 3D Radar 
development 

1959-60 . produces AN/TPN-8 lightweight tac- 
tical GCA for U.S. Marine Corps 

1960 ...updates operational GCA equip- 

age from 12.000 to 42.000 feet and 
extending range coverage from 30 to 60 
nautical miles 

1960 . . develops Mobile Air Traffic Control 
radar for Marine Corps and Air Force 

1961 In these and classified fields, Gilfillan 
continues as prime contractor to all U.S. 
Military Agencies— in research, design, 
development, production and continuous 
field support 


(jilfillnn 


mapped on this sphere would appear 
as a solid circular region which includes 
the a'rea of the thin ring and the area 
inside of it. Since maximum gain of a 
reflector is inversely proportional to the 
solid angle of the reflection pattern, 
reflectors of this type would provide 
greater maximum gain in desired direc- 
tion than would conventional comer 
reflectors. 

Example of Reflector 

To illustrate this type of reflector, 
Levcnson selected an array approach. 
This example would consist or several 
units each having desired properties 
over a wide although limited solid angle. 
With a sufficient number of elements 
the reflector can have desired properties 
for any incident direction. Its band- 
width would be limited by the band- 
width of the antenna elements. 

Each unit, Levcnson explains, con- 
sists of a plane array and a conical array 
of antenna elements. Tire receiving 
elements of the plane array would be 
spaced to avoid undesirably high side 
lobes. A rectangular array with one-half 
wavelength spacing between adjacent 
elements is an example. 

The elements of the conical array 
arc situated on the surface of a circular 
cone whose axis is normal to the plane 
of the plane array. Elements or the 
conical array would have to be properly 
spaced in relation to the elements of 
the plane array, and each receiving ele- 
ment in the plane array would be con- 
nected through a transmission line to 
its dual radiating clement in the conical 

Second Type 

Reflectors of the second type arc 
capable of higher gain than the first 
type, Levcnson says. Gain compared 
with a comer reflector, he indicates, is 
perhaps 50 db. greater. This reflector 
would consist of three mutually inter- 
secting conducting planes, the first and 
second of which intersect with a di- 
hedral angle differing from 90 deg. The 
line of intersection of the first and sec- 
ond conducting planes is nonnal to the 
third conducting plane and coincides 
with the axis of rotation of the reflector. 
This rotational axis is parallel to the 
earth's axis of rotation. 

While the conducting planes can be 
any one of a number of shapes within 
a broad limit, a particular shape was 
devised from a detailed aperture analysis 
for a hypothetical application, Levenson 
explains. This shape provides maximum 
effective scattering cross section in the 
desired direction for a given maximum 
dimension and a minimum weight for 
the cross section. 

The direction of propagation of radia- 
tion from it will be independent of the 
attitude of the reflector about its axis 
of rotation. 
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► NBS Reports Auroral Tcsts-T'he 6- 
to 10-sec. period fluctuations of auroral 
intensity is attributed to fluctuations in 
the E-rcgion of the ionosphere, which 
in turn are closely related to earth's 
magnetic field pulsations and iono- 
spheric absorption of cosmic noise, ac- 
cording to scientists at National Bureau 
of Standards. Investigation of the phe- 
nomenon was carried out by NBS Boul- 
der (Colorado) Laboratories and the 
University of Alaska. 

► Improved Battery for Space Vehicles 
-Silver-zinc battery, near final stages 
of development at Delco-Rcmy, is ex- 
pected to deliver eight to 10 times the 
power per unit weight of nickel-cad- 
mium batteries now in use and to have 
a continuous use lifetime of 11 years, 
company reports. Battery will deliver 
2S v.d.c. Development is sponsored bv 
Air Force Systems Command. 

► Infrared Study Lags Schedule-Back- 
ground infrared and ultraviolet meas- 
urement study, to be conducted by 
Naval Ordnance Test Station, China 
Lake. Calif., with the aid of high-alti- 
tude rockets simulating the attitudes 
and altitudes of warning satellites, prob- 
ably will not be able to adhere to the 
accelerated schedule initiallv outlined 
for it (AW July 17, p. 77). ' Project is 
called TABSTONE (Target and Back- 
ground Signal-to-Noise Evaluation). 

► Apollo Guidance Competition- 
Watch for fiercely contended competi- 
tion for the guidance system of the 
manned Apollo aerospace vehicles. 
Leading guidance system manufacturers, 
including American Bosch Anna, Auto- 
netics, Hughes, Minneapolis-Honcy- 
well. Nortronics and Sperry Rand, arc 
expected to devote intense efforts in 
preparation of proposals. 

► New Type Wind Velocity Sensor— 
A wind vclocitv sensor, suitable for use 
at remote locations, which measures the 
dopplcr frequency shift in a radio wave 
that is reflected from an acoustic dis- 
turbance propagating in the atmos- 
phere. was reported at the Military 
Electronics Convention by Paul L. 
Smith, Jr. of the Carnegie Institute of 
Technology and Richard W. Fetter of 
the Midwest Research Institute. The 
new type sensor, originally developed 
to provide an accurate airspeed indicator 
for helicopters, generates a short, high- 
intensitv acoustic pulse in a narrow 
beam from a paraboloidal reflector. As 
the acoustic burst moves away from the 
source, it is tracked by a doppler radar 
which measures its velocity. By sub- 
tracting velocity of sound from the 
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measured velocity, the component ot 
wind velocity along the propagation 
path can be determined. 

► Military Funds Optical Masers— Mili- 
tary agencies continue to show interest 
in optical masers for a variety of pur- 
poses. as indicated by the following 
recent contracts: 

• Electro-Optical Systems, Inc., will in- 
vestigate advanced optical maser com- 
ponents for use in optical surveillance 
systems under a 594,700 contract from 
Rome Air Development Center. Goals 
of this effort will involve new tech- 
niques and materials to be used in 
optical maser amplifiers, oscillators and 
coherent detectors. This is company's 
second contract in optical masers, the 
first being from National Aeronautics 
and Space Administration for an optical 

• Technical Research Group, Inc., Svos- 
set, N. Y., will continue its broad re- 
search in optical masers, techniques and 
materials under a 5.2 5-million follow-on 
to its Air Force Office of Scientific 
Research-administered Advance Re- 
search Projects Agency program. This 
represents another reduction in funding 
level from the first year’s SI million, 
last rear's S.75 million for the same pro- 
gram (AW Dec. 14, 1959, p. S7). 

• Hughes Aircraft Co. and Technical 
Research Group. Inc., each will conduct 
separate studies of a range finder for 
helicopters and tanks using an optical 
maser under parallel contracts from 
Annv’s Frankfort Arsenal (AW Apr. 24, 

p. 81). 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics companies include the follow- 
ing: 

• Babcock Electronics Corp., Costa 
Mesa, Calif., S480.000 from Martin 
Co. for airborne range safety receivers 
and support equipment for the Lacrosse 

• Philco Corp., Philadelphia, 510.5 
million from Air Force for furnishing 
and installation of teletypewriter equip- 
ment to improve USAF's global com- 
munication system. 

• Aircraft Armaments, Inc., Cock- 
eysville. Md„ S750.000 award from Bu- 
reau of Naval Weapons for design and 
manufacture of performance monitors 
for Terrier missile fire control radars. 
Company also reports a S2.6-million 
Army contract for training equipment 
to be used with Sergeant missile system. 

• Bndd Electronics, 53-million con- 
tract from Rome Air Materiel Area for 
modification of gap filler radars now in 
use bv North American Air Defense 
Command. 

• Motorola, Military Electronics Di- 
vision, Scottsdale, Ariz., two awards 
totaling S477.550 from Philco Corp. 
for precision satellite tracking receivers. 
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SUBSYSTEMS DEVELOPMENT 
FOR MANNED SPACE VEHICLES 

ONBOARD POWER - ENVIRONMENTAL C 0 NTR 0 L - FLI G HT CONTROL 



Thompson Ramo Wooldridge Inc. 

23656 Euclid Ave., Cleveland 17, Ohio 



NEWEST 

NAVY 

WEAPON 

JOINS 
HATWING 1 

The first fleet unit to receive the new A3J Vigilante attack-bomber is U.S. Navy Heavy Attack Wing #1 (HATWING 
#1). The A3J is the most versatile Mach 2 weapon possessed by any navy in the world. Whatever the mission — 
at high or low level, from carriers or small-space airfields, day or night, in any weather— the A3J can carry out 
its duty promptly and effectively. It was designed and built by the Columbus Division of North American Aviation. 

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION 


NEW AVIONIC 
PRODUCTS 


• X-band turnstile switch, Model XS04, 
based on turnstile circulator, is four 
port device in which signal at first 
port is transmitted to second port with 
remaining ports decoupled, etc. Switch 
consists of two crossed rectangular wave- 
guides with 45 deg. Faraday rotator 



in shorted circular waveguide section 
orthogonal to broad wall of rectangular 
guides. Direction of circulation reverses 
with reversal of magnetic field applied 
to Faraday rotator. Manufacturer: 
Motorola. Inc.. Solid State Electronics 
Department. P.O. Box 5409, Phoenix, 

• Micro rectifiers, rated in excess of 
600 p.i.v. 250 m.a. average rectified 
current, 5 amp. surge. Units arc 750 
mils long. 30 mils diameter and can be 
used in ambients of more than 
200C. Manufacturer: MicroScmicon- 
ductor Corp.. 11250 Plava Ct.. Culver 
City. Calif. 

• Micro magnetic shift registers which 
operate at shift rates up to 250 kc. and 
provide 5-volt flat-topped output pulses 
at one-zero ratios of better than 8 to 1 
are available in 1/16 cu. in. per bit 
packages. Register modules weigh 2 
grams. Units can be used for parallel to 
serial, serial to parallel conversion of 
information, buffer storage and count- 
ing. Small quantities can be obtained 
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in 30 to 45 days at prices from SI 2 to 
S16. Manufacturer: Magnetics Research 
Co., Inc., 179 Westmoreland Ave., 
White Plains, N.Y. 



• Servo actuator, Series 3170, a clutch 
type actuator that weighs less than 1 
lb. and may be used where precision is 
needed with relatively little power. Ac- 
tuator provides torque range of from 1 
to 70 lb.-in. Corresponding speed range 
from 285 to 4.6 tpni. is attained by 
varying gear reduction package. Appli- 
cations include valve actuation, rocket 
nozzle control and use in optical and 
infrared tracking and computers. Manu- 
facturer: Lear. Inc.. Electro-Mechani- 
cal Div., 1 1 0 Ionia Ave., N.W., Grand 
Rapids 2, Mich. 



• Analog-to-digital converter, NLS 
Model 3.000. makes 13.000 complete 
voltage readings per second with over- 
all accuracy of 0.01%, plus one digit. 
Typical input impedance for the unit 
is 6.25 kilohms for the plus or minus 
10 volt range. Self-contained in rack 
mountable packages the model measures 
31 in. in height. 19 in. wide and 121 
in. in depth, weighs 26 lb. It is avail- 
able from stock at S6.950. Manufac- 
turer: Non-Linear Svstcms. Inc.. Box 
728, Del Mar. Calif. 

• Microwave polarimetcr, capable of de- 
termining polarization characteristics of 
S and X band radio frequencies (from 
2 kmc. to 12 kmc.). Meter can deter- 
mine left or right hand sense of rotation 
of circularly or elliptically polarized 
carriers. Each unit will cover range of 
20% cither side of center frequence 
and indications are unaffected by type 
or percentage of modulation. Unit is 
self-contained, capable of airborne oper- 
ation, and is built to military specifica- 
tions. Price is less than S20.000 
according to the manufacturer, Dayton 
Electronic Products Co. (DEPCOL 
915 Webster St., Dayton 4, Ohio. 
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TOTAL CAPABILITY. . . Single Source Responsibility 

To Parsons, versatility means specializing in diversified fields. The breadth 
and depth of the Company’s experience enables it to carry out the most highly 
specialized project with mature judgment and certainty of performance — 
offering all the advantages of total capability . . . single source responsibility. 

THE RALPH M. PARSONS COMPANY 


ENGINEERS ■ CONSTRUCTORS 
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PRODUCTION BRIEFING 

Westinghousc Electric Corp. lias re- 
ceived a Navy contract for development 
and production of a 400-cycle turbine- 
generator complete with switchgear to 
provide power for the Typhon autom- 
ated missile system. 

First temperature control units for 
storable liquid propellants which will 
power USAF Titan II ICBMs have 
been delivered by Hamilton Standard 
Division of United Aircraft Corp. Skid- 
mounted unit, installed next to the fuel 
storage vessel, will circulate glycol-water 
to a heat exchanger on the vessel. A 34- 
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ates a three-wav valve, diverting glycol- 
water to either heating or cooling sys- 

..Mjpg,, I-, ,,rf Msch-a, v„ 

will provide seven GAM-83A/B Bull- 
Division under a S9 57.940 contract. 

. sUaoaoy, W 

American Airmotive Corp. of Miami, 

« 

aircraft under a S3.640.000 contract 
from USAF. 

NASA’s Marshall Space Flight Cen- 
ter has awarded a $3,611,000 contract 
to Rust Engineering Co. of Birming- 
ham. Ala., for construction of a 117, 

mis 

Washington Scientific Industries, 
Inc., Minneapolis, Minn., will supply 
servo control mechanisms primarily de- 
signed for use aboard Boeing 707s un- 
der a contract in excess of S50.000. 

Northrop Corp.'s Nortronics Divi- 
sion has been awarded Air Force con- 

launchers for°SAC B-^^r^'Tsilc^la't- 

ciated electronics controls will be de- 
signed, developed and produced at 
Nortronics facilities in Anaheim. Calif. 

mmmm 

I 
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Navy XKD2B-1 and Air Force Q-12 

Mach 2 target system developed by Beech also has 
promising potential as economical missile system 


Born of Beech experience in many fields of modem 
weapon development, the Navy XKD2B-1 and Air 
Force Q-12 meets the need for a target system capable 
of simulating the speed, altitude and target character- 
istics of high performance aircraft. It makes possible, 
at low cost, realistic pilot training and effective evalua- 
tion of advanced weapons systems. Designed to score 


hits or misses 
system, and c 
70,000 feet. 

In addition to its target capabilities, XKD2B-1 or 
Q-12 has great potential for further development as 
an economical missile system. It can carry a substan- 
tial payload to fulfill a wide range of future missions. 
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Special Stands 
Speed Overhaul 
Of Air Force 
J79 Engines 

Special handling stands used by Southwest 
Airmotivc Corp. to handle Air Force J79 
engines being overhauled under contract 
totaling approximately S400.000 have inner 
sections which fold back (below, left) to per- 
mit entry or removal of J79 mounted on 
dollv. Stand, which is 10 ft. high and 8 ft. 
wide, can handle other types of turbojet 
engines with minor modifications. Stand, 
(below, center) provides working height of 
four to eight feet all around engine. Work- 
ing platform is attached to a four-inch pipe 
sleeve over the three-inch vcrticle piping and 
is raised and lowered using an overhead 
hoist. Designed and built by SAC employes, 
the workstand is similar to those used by 
USAF, but differs in that it has an adjustable 
work platform and castcring ability, pro- 
viding ready mobility. Engines can be 
wheeled into the workstand or the stand 
can be positioned around the engine. Turbine 
engines currently being overhauled by SAC 
at its jet engine overhaul facility near Anion 
Carter Field vary in size (below, right) from 
Lycoming To 3 in foreground to Pratt & 
Whitney JT4 (J75) in rear. 


Positioned in test cell ready for running after overhaul is J79 engine for B-58A (above). 
Overhead junction box (black area above and right of engine) groups all necessary engine- 
to-control room connections and is designed so that harnesses for various engine types 
C3nnot be inadvertently installed incorrectly. Engine is run with afterburner power. Present 
contract, which calls for modification of more than 100 J79-GE-5A engines to -5B configur- 
ation, is the first of its type received by the company. Southwest Airmotivc has overhauled 
and modified about 10,000 various turbine engines for airlines and the military. 
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Objective: 

The right 
fire and overheat 
detection device 


Every aircraft, missile or space vehicle has different 
fire and overheat detection needs — and no one solu- 
tion is the answer to every problem. That’s why it 
makes sense to call in Fenwal early — in the design 

Only Fenwal offers all three types of detection sys- 
tems. Fenwal Unit Detectors are the most widely used 
of any unit detection system . . . Fenwal' s Continuous 
Detector is the only discrete, non-averaging system . . . 
Fenwal Surveillance offers a variety of approaches — 
and we can recommend the right one to fit your needs. 
And Fenwal engineers have years of experience with 
in-flight detection problems. 

With this background and these products, a Fenwal 
engineer can afford to be objective ... to propose the 
system or combination best for you. If this makes sense 
to you, and your needs are either for new projects or 
retrofits, contact your Fenwal man. Write Fenwal 
Incorporated, 129 Pleasant Street, Ashland, Mass. 
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pinpoint 
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on 

the 

moon... 


requires 

Motorola 

systems 

reliability 


Military Electronics Division 


CALTECH'S JPL RANGER, 

to carry research instrument packages 
to the moon, will rely upon precision 
design, construction, testing and 
performance of Motorola electronic 
equipment. Comprehensive measurements 
of operational and navigational data 
aboard will be assembled for transmission 
by its Flight Data Encoder. An all 
solid state Transponder generates 
the telemetry carrier, receives ground 
commands, and translates carrier 
frequencies for two-way Doppler velocity 
measurements. A In laboratories and 
at launch site, Payload Test Sets will check 
out the spacecraft RF communications 
system. At NASA’s transmitter and receiver 
sites. Calibration Beacons will check 
command transmitter performance and radiate 
precise signals to test telemetry receivers. 

* Motorola’s participation in Ranger lunar 
probes demonstrates its space communications 
capabilities for frontier programs. 

MOTOROLA 





Qualified technical personnel 
are invited to apply 



RYflN- 

ONLY VOLUME PRODUCER 
OF DOPPLER NAVIGATORS FOR 


R V A N 

ELECTRONICS 


Most experienced in the field 
of Doppler navigation, Ryan 
Electronics, over the lasffourteen 
years has pioneered the major 
advances in the application of C-W 
Doppler to airborne navigation. 

In production and in use for 
years, RYANAV sets for heli- 
copters, V/STOL, and fixed wing 
aircraft have been proven under 
the most difficult operating 
conditions throughout the world. 

Small , lightweight ,- reliable, 
with the highest performance 


capabilities, 
most advanced and most versatile 
yet devised. Completely self- 
contained, RYANAV Doppler 
measures all-direction velocity 
over all terrain under all-weather 
conditions. It is compatible with 
navigational aids, autopilot, and 
automatic control devices requir- 
ing accurate speed sensing. 

RYANAV sets are available 
now. Ground Speeds: minus 50 
to 2,000 knots. Vertical Velocity 
to 60,000 feet per minute. And 
Altitudes to 70,000 feet. 


other nations of the Free World 
rely on Ryan as the producer of 
Doppler navigators for helicop- 
ters. Ryan Electronics — Ryan 
Aeronautical Company, San 
Diego, California. 

RYANAV Doppler Navigators 
now in full production for helicop- 
ters (over 500 already in use): 
AN/APN-97A Helicopter Ground 
Velocity Indicator; AN/APN-130 
Helicopter Hovering and Ground 
Velocity Indicator. 


SAFETY 


CAB Accident Investigation Report— Part I: 


Deicer Failure Blamed for Learstar Crash 


At approximately 0930 Dee. 1 5, 1958, a 
Learstar aircraft. N 37500, owned by 
Johnson and Johnson. Inc., crashed in a 
wooded area during a snowstorm approxi- 
mately 5 mi. southwest of Woonsocket. 
R. I. The Gvc passengers and the two crew 
members all received fatal injuries. 

The Civil Aeronautics Board was notified 
of this accident on Dec. 1 5, 1958, and an 
investigation was immediately initiated in 
accordance with the authority of Title VII 
of the Civil Aeronautics Act of 1938, as 
amended, and was continued under the 
authority of Title VII of the Federal 
\viation Act of 1958, as amended. Dcposi- 

ing l-'eb. 5, 1959, and the Board issued an 
accident report on Sept. II. 1959. In the 
light of new and pertinent evidence which 
became evident after the issuance of the 
original accident report, the Board deter- 
mined that it would be iu the interest of the 
public to hold a public hearing on this 
matter which was held commencing June 
29, 1960, in Providence, R. I. 

The flight was scheduled as a nonstop 
business trip from Linden Airport. N. J.. 
lo Logan Airport in Boston. Mass. The 
aircraft departed Linden Airport and pro- 
ceeded in accordance with its instrument 
clearance. The aircraft was reported over 
the Hartford VOR at 0913.' Approxi- 
mately 6 min. later the captain advised that 
the right engine was inoperative, the 
propeller feathered, and declared an emer- 
gency. He indicated that he would con- 
tinue in accordance with his instrument 
(light plan to the Logan Airport, The flight 
was cleared to Boston to maintain 5,000 ft. 
until another altitude was available. At 
approximately 0926 the captain advised tile 
Boston Center that lie was experiencing a 
loss of power on the left engine. The air- 
craft crashed at approximately 0930, 5 mi. 
southwest of Woonsocket. R. L. and some 
35 mi. I approximately 12 min.) southwest 
of the Logan Airport. 

System Restudy Urged 

\s a result of tests conducted by Pac 
Veto Engineering Co. (builder of the Lear- 
star) on Learstar N' 20L, which disclosed 
considerable stratification in the air induc- 
tion system, the Board recommended to 
the Administrator of the Federal Aviation 
\gcncy that the adequacy of the Learstar 
heat induction system be re-evaluated. Sub- 
sequently. additional FAA tests were con- 
ducted on the Learstar air induction system, 
resulting in the issuance of a Federal Avia- 
tion Agency Airworthiness Directive on Oct. 
". I960, restricting Learstar aircraft against 
operating in known icing conditions until 
modifications to the carburetor air preheat 
system have been accomplished. 

The Board determines that the probable 
cause of this accident was the failure of the 



anti-icing and deicing systems to prevent 
and remove carburetor ice under the atmos- 
pheric conditions encountered. 

Learstar N 37500 was one ot the three 
aircraft owned and operated by Johnson and 
Johnson, and was being operated m accord- 
ance w-ith a flight schedule prepared under 
the supervision of the company's chief pilot. 
The purpose of the flight was to transport 
five employes from the Linden Airport, Lin- 
den. N. J.. to the Logan Airport at Boston, 

The estimated flight time was I In., and 
departure was scheduled for 0830. Dec. 1 5, 
1958. 

N 37500 was last refueled at Fort Lauder- 
dale, Fla., on I-riday. Dec. 12, 195S, where 
593 gal. were added to bring the total fuel 
load to 892 gal. of 100-octane gasoline. 
The -1 hr. flight to Linden, N. J,. consumed 
452 gal., leaving 440 gal. aboard. Tire air- 
craft was not refueled at Linden for the 
flight to Boston, since 4 hr. of fuel re- 
mained at a normal consumption of 110 gal. 
per hour. 

The aircraft was hangared during Saturday 
and Sunday. 

The computed gross weight at takcofl 
was 20,732 lb., well below the maximum 
allowable takeoff gross weight of 24,000 lb. 
The aircraft was loaded within the allow- 
able e g. limits. 

Weather Briefing 
Between 0700 and 0730 Monday morn* 
iug, Dec. 1 5. Capt, Alex Sable, a regularly 
employed Johnson and Johnson pilot, was 
briefed by telephone on en route and 
terminal weather conditions. Tile briefing 
was supplied by the Chief Meteorologist of 
the National Weather Forecasting Corp.. 
Newark. X. J. The forecast cn route and 
terminal weather conditions, as supplied 
during this briefing, were as follows: Boston 
at arrival— ceiling 2,000 ft. overcast, visibility 

ton 9,000 ft: Newark— broken clouds based 
at 2,500 ft. with tops at 4,000 ft; prolxible 
light icing in clouds cn route; winds at 
5.000 ft.— 250 deg., 20 kt.; 7,000 ft.— 250 
deg.. 30 kt.: 9.000 ft— 250 deg.. 40 kt. 
During the course of the briefing the 
meteorologist gave Capt. Sable the 0700 
sequence weather for Boston. He stated 
further that he may have given him the 
0700 weather for Providence and others, 
as well as Newark. 

There is a drop line maintained at Lin- 
den Airport on Service A Teletype Circuit 
8002. This is one of the circuits utilized 
by the U. S. Weather Bureau for the 
exchange of operational weather informa- 
tion. It was not possible to determine, how- 
ever, whether Capt. Sable had inspected the 
teletype machine data for further informa- 
tion before departure. 

Hie aircraft departed Linden Airport at 
0834, and after takeoff commenced an en 
route climb to Caldwell Intersection under 
the guidance of Newark radar; the flight 


was subsequently turned over to the New 
York Center and routed to Poughkeepsie 
\ ; OR. A position report was made which 
indicated that the aircraft was over Pough- 
keepsie VOR at 0901 at 5,000 ft. After 
this report, the flight was cleared to contact 
the Boston Center and the next position 
report indicated that the aircraft was over 
Hartford VOR at 0913, estimating Sterling 
Intersection at 0922. 

Crew Message 

After passing the Hartford VOR the air- 
craft proceeded along Victor 167 Airway 
en route to Sterling Intersection. At ap- 
proximately 0920, Boston ARTC Center 
received a message from the crew of N 
37500. The recording device at the Bos- 
ton Center recorded only the outgoing por- 
tion of the two-way radio conversations, and 
that portion read as follows: 

"Learstar three seven five hundred, Bos- 
ton. Roger, we have you estimating Ster- 
ling at twenty-two, is that correct? At five 
thousand. Three seven five hundred, are 
you reading the Center? Seven five hun- 
dred say again your emergency please. Roger 
three seven five hundred, lost your right 
engine, and declaring an emergency. Do 
you wish to proceed to Boston or Provi- 
dence. sir? Do you want to land at Provi- 
dence? . . . wish to proceed to Boston. 
You are cleared to the Boston outer marker, 
V ictor 16 F'ranklin direct, maintain five 
thousand and we'll have another altitude 
for you shortly, Roger three seven five him- 

ling is unknown, since the controller did" not 
remember it. lie believed, however, that 
it was at approximately 0922. At approxi- 
mately 0926. Boston Center transmitted the 
following message: 

"Three seven five hundred, Boston. Three 
seven five hundred. Boston. You arc losing 
the other engine, is that correct? Roger 
five hundred, do you wish to go to Provi- 
dence now or land at North Central per- 
haps? Roger, three seven five hundred, 
descend to and maintain four thousand and 
stand by this frequency. Three seven five 
hundred, you're cleared to the North Cen- 
tral radio beacon direct course, maintain 
four thousand and advise when able to pick 
if up. Three seven five hundred, you wish 
to land at North Central Airport?’ Is that 
correct? I beg your pardon. You still want 
to come straight into Boston, is that cor- 
rcet? Roger three seven five hundred. 
Your original clearance is correct. Main- 
tain four thousand, cleared to the Boston 
1LS outer marker, Victor sixteen, Franklin. 

Shortly after this transmission Boston 
Center asked if the aircraft was over Frank- 
lin Intersection and was told that it was 
’’The No rill Central Airport has a private 
eon. The beacon frequency is available on 
request from the Center. 
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STANCE: Litton Systems Advance the Defense Posture of the Free World 

The need is urgent. It will be met. By free men acting with renewed faith. Armed by advanced in-being systems such 
as those to be displayed at the Litton Systems booth at the Air Force Association show this month. You are invited 
to see them. To study the Litton record of system management and technical creativity for USAF and other defense 
forces of the free world. To evaluate the meaning of that record in relation to our present and future defense posture. 




LITTON SYSTEMS, INC. 

BEVERLY HILLS, CALIFORNIA 

A DIVISION OF LITTON INDUSTRIES 
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Born to it! 



Board fences are hard to find these days. 

And it’s a pity, too. 

Boys are born to balance on them. 

Take the little guy over yonder. 

Like all boys, 

he has a highly sophisticated 

system of control — one that’s outrageously useful 

on a board fence. 

lie has sensing devices 

to signal just the right muscles, 

and muscle mechanisms 

to take just the right action — 

even if it amounts only to 

n iggling his toes 

in his sneakers. 

A lot of former walkers of board fences 
are today looking ahead to new challenge 
out in a vast region 
called space. 

Some are here with us . . . designing and building 
control systems for space vehicles. 

Instead of imparting motion to sneaker-clad feet, 
we've got to move control surfaces, 
nozzles, even entire rocket power plants. 

And instead of wiggling toes, 

we've got to steer space craft by reaction — 

developing small thrust pulses 

at their sides. 

Just as boys have an affinity for fences, 
tee feel we are born to assignments 
like these. 

Control is our business. 


CHANDLER EVANS CORPORATION 
West Hartford 1, 
Connecticut 







900 Capitol Mph. 
Low-Levelattack 
Capability 
Demonstration 


SETS 3 KILOMETER SPEED RECORD 


A Phantom xc has established another World’s Speed Mark. 

Flying nearly 15 miles a minute, at times less than 100 feet 
above the ground, a McDonnell Phantom xr swept through a 
measured 3-kilometer course in 7.5 seconds to capture a record 
that has stood for eight years. 

Pilot Lt. Hunt Hardisty and Radar Intercept Officer Lt. 
Earl H. DeEsch flew the twin jet fighter the required four times 
through the tight low altitude course, never climbing above 500 
feet, even during the turns to re-enter the measured straightaway. 

The old record of 753 mph was held by an XF4D. The 
Phantom xc slammed through the hot desert air at an average 
speed of 902.77 mph. 

The record run, code named “Operation Sageburner,” empha- 
sized the low altitude attack capability of the U. S. Navy’s newest 
all-weather air defense and ground attack fighter. In previous 
record setting flights, the Phantom xc climbed to 98,557 feet, 
set world’s 100 and 500-kilometer closed course speed marks, and 
flew coast to coast in 170 minutes. 

Maximum speed of the Phantom xr is in excess of 1500 mph. 


MCDOISIISIELL. 
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Opportunities for: 

Aerospace 
Vehicles Engineers 

The Aerospace Vehicles Laboratory of the Space Systems Division has openings for nearly 
one hundred engineers who have experience in stress, structures, propulsion, mechanisms, 
control systems, equipment installation or heat transfer which can be applied to advanced 
aerospace weapons systems or vehicles. The Aerospace Laboratory is concerned, as a result of 
SURVEYOR and other contracts, with lunar and space exploration, air to air missiles and ICBM 
defense systems. The openings are for both junior and senior mechanical engineers, electronic 
engineers, physicists and aeronautical engineers. Some of the openings are described below: 


Structures 

Senior Dynamicist. Must be cap- 
able of performing advanced 
analysis in structural mechanics. 
Will be required to calculate re- 
sponse of complex elastic sys- 
tems to various dynamic inputs 
including ran dom excitation. Must 
be capable of original work in 
developing advanced analytical 
techniques. 

Loads Analyst. To establish 
structural design criteria for ad- 
vanced missiles and spacecraft. 
Should be capable of determin- 
ing external airload and inertial 
force distributions. 

Reliability Analyst. To perform 
statistical analysis of structural 
loads and strength properties for 
the purpose of establishing struct- 
ural reliability criteria on a prob- 
ability basis. 

Stress Analyst. To perform ad- 
vanced stress analysis of com- 
plex and redundant missile and 
spacecraft structures. Will be 
required to solve special pro- 
blems in elasticity, plasticity, 
short time creep and structural 
stability. 

Design. Experience is required 
in preliminary and final struct- 
ural engineering and design, in- 
cluding preliminary stress anal- 
ysis. A knowledge of the effects 
of extreme temperature environ- 


ment and hand vacuum, plus a 
background in materials is de- 
sired. 

Heat Transfer 

Space Vehicle Heat Transfer. 
Basic knowledge of radiation 
conduction and convection heat 
transfer with application to ther- 
mal control of space vehicles is 
required. Knowledge of spec- 
trally-selective radiation coating, 
super-insulations and thermal 
vacuum testing is of particular 

Aerothermodynamicist. Experi- 
ence in hypersonic real gas dy- 
namics, heat transfer, abalation; 
re-entry vehicle design, detec- 
tion; shock layer, wake and rocket 
exhaust ionization; and anti-mis- 
sile system requirements will be 
most useful. 

Equipment Installation 

Packaging and Installation En- 
gineer. To perform optimum 
packaging and installation design 
for missile and or spacecraft 
units, considering amount and 
geometric shape of space avail- 
able as well as weight and center 
of gravity distribution require- 
ments. Must be capable of ana- 
lyzing structural adequacy of unit 
under extreme environmental 
conditions. 


Controls 

Optical Devices. Design, devel- 
opment, procurement and test 
operations are involved. Consid- 
erable experience in the field of 
optical devices for space applica- 
tions such as star, horizon, sun 
and moon trackers. 

System Test. To plan and super- 
vise the operations of a flight con- 
trol system laboratory. Air bear- 
ing tables and a wide variety of 
optical mechanical and electrical 
equipment are involved. 

Control System Analysis. Re- 
quires engineers at various levels 
of experience including senior 
men capable of taking over-all 
project responsibility in the syn- 
thesis and analysis of control 
systems. 

Circuit Design and Development. 
Experience in design and devel- 
opment of transistorized control 
system circuits, including various 
types of electronic switching and 
modulation techniques is re- 
quired. 


If you are a graduate mechanical engi- 
neer, electronic engineer, physicist or 
aeronautical engineer, with experience 
applicable to the above openings, please 

Manaoer. Space Systems Division, 
Hughes Aircraft Company, 11940 W. 
Jefferson Blvd., Culver City 77, California. 


WE PROMISE YOU A REPLY WITHIN ONE WEEK 


,11 qualified applicants will receive consideration for employ- 



HUGHES ! 


SPACE SYSTEMS DIVISION 
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shortly after the aircraft passed over the 
engine noise ceased abruptly. He also stated 
that he heard the aircraft approach at a very 
low altitude, and then the engine sound was 
that of the engine going wide open, fol- 
lowing which it ceased completely. 

Another witness, who held a commercial 
pilot's certificate and was located approxi- 
mately one-half mile north of the crash 
site, stated that he heard what sounded like 
a single-engine aircraft approaching and 
that the engine sound then increased to 
that of full power, followed by a loud 
''boom” and then silence. 

One witness was standing near a roadway 
at a point approximately 6i mi. south- 
west of the crash site. This witness stated 
that she heard an aircraft and its engine 
stopped, started again after a second or two, 
cut out again, sputtered, came on again, and 
cut out again. Thereafter, she heard no 
more sounds from the aircraft. 

An airline captain in a DC-6, which was 
en route to Logan Airport at Boston, was 
in the area at the time of the crash. The 
captain stated that he heard the captain 
of X ”500 declare an emergency owing 
to the loss of an engine, but that the cap- 
tain indicated he still wished to proceed 
to Boston. The captain of the DC-6 also 
stated tliat lie heard a subsequent message 
from N 57500 which was to the effect that 
it had lost its other engine. The captain 
of the DC-6 indicated that while at 7,000 
ft. he did not encounter any icing difficul- 

At the time of the crash the captain 
of the DC-6 was in a holding pattern at 
Moosup Intersection, which is approximately 
22 mi. southwest of the crash scene. 

The Boston ARTC records indicated that 
several aircraft had been flying in the Ster- 
ling and Franklin Intersection area at alti- 
tudes from 5,000 ft. to 7.000 ft. within 
20 min. preceding N 37500. An endeavor 
was made to contact each of the pilots of 
these aircraft, and some were contacted. 
The pilots contacted did not recall any- 
thing significant which would assist in de- 
termining the probable cause of this acci- 
dent. 


Operations 

At the time of this accident Johnson 
and Johnson owned and operated three air- 
planes, a Lockheed Learstar— which was in- 
volved in this accident— a Convair 240, and 
a Douglas DC-3. To operate these aircraft 
Johnson and Johnson had two flight crews 
and employed other pilots on a temporary 
or individual flight basis. According to 
testimony by the chief pilot, the company 
averaged 30 to 40 flights per month for 
each of its three aircraft. 

The chief pilot. Capt. Darnell, testified 
that he was responsible for the entire flight 
operation for the company, including the 
supervision of maintenance, purchase of new 
aircraft, scheduling, hiring of flight crews, 
and the supervision and training of the 
flight crews. 

The chief pilot testified that lie had no 
written records concerning the operational 
policies and procedures within the organi- 
zation; organizational and flight operation 
procedures w ere usually given verbally since 
the organization was small and regularly em- 
ployed only four and sometimes five pilots, 
lie further stated that he personally con- 


ducted line checks and periodic Bight checks 
of the crew, but there was no fixed schedule 
and most of the training was accomplished 
awav from the home base because of the 
traffic in the New York area. Ground 
school training, emergency procedures, and 
standard operation procedures for the air- 
craft were all given to the crews by the 
chief pilot verbally by means of "bull ses- 
sions. covering all subjects, sometimes every 
few days. It should be noted that John- 
son and Johnson operations are conducted 
under Part 43 of the Civil Air Regulations. 
Under this part, training programs arc not 
required, and the responsibility for the 
operation of the aircraft rests solely upon 
the pilot in command. 

In response to the question, "In your 
training program, did you ever call atten- 
tion to procedures to be used while en- 
countering icing conditions?” Capt. Dar- 
nell replied "Yes, sir." In response to the 
question. "Had you discussed this particular 
area with Capt. Sable, to your knowledge?" 
Capt. Darnell replied, “I am sure I have.” 

Higher Minimums 

The chief pilot also stated that the com- 
pany policy was to normally set higher mini- 
mum terminal instrument weather condi- 
tions. for flight planning purposes, than 
established by the Federal Aviation Agency, 
for the particular airport involved. How- 
ever, if the aircraft had been dispatched 
and was in range of the destination air- 
port. the flight would continue provided 
that the weather conditions remained above 
the FAA-cstablished landing minimums. 
Subsequent to the accident this was re- 
iterated in a written policy statement. 
Upon further questioning uf the chief 
pilot concerning his operation of N 37500 
in icing conditions, lie stated that he had 
encountered moderate icing conditions, but 
had experienced no difficulties with which 
he could not cope, lie indicated that car- 
buretor ice was recognizable because of a 
drop in manifold pressure, drop in fuel 
flow, and propeller rpm. instability. 

He stated that on one occasion upon 
being given an altitude change by ARTC 
lie experienced an icing situation which 
caused the aircraft speed to drop 50 kt.. 
yet the engines gave no trouble whatsoever. 
The only instance where the chief pilot had 
encountered anv difficulty was when an 
accumulation of ice within the carburetor 
airscoop detached and went onto the screen 
and in the carburetor. He stated that lie 
lost about 10 in. of manifold pressure in 
this instance, hut that lie regained full 
power on the engine after utilizing carbu- 
retor alcohol for approximately 5 min. 

Several pilots of other Learstar aircraft 
testified relative to their experiences with 
carburetor icing in this aircraft. All of 
these pilots testified that they had flown 
many tunes in icing conditions vet had al- 
ways been able to cope adequately with 
any induction ice. These pilots indicated 
that they had applied carburetor heat at 
the first indication of fuel flow fluctuation 
or of a manifold pressure drop. Each of 
the pilots also testified that if the detect- 
ing procedures utilized did not correct or 
improve the induction icing condition, he 
would take immediate positive action in the 
form of altitude and/or course changes in 
an effort to avoid the continued operation 
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When you need precision plastic tubing for 
fluid transfer.. .mechanical protection ,. . 
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Left: Test-firing of large, flight-weight solid 
propellant rockets atUTC Development Cen- 
ter is important phase of multi-million pound 
thrust booster development program. 


Is there a future for you with UTC? 

Are you an engineer or scientist with a record of achievement? 


Optimization of solid propellant processing tech- 
niques and development of process methods for 
new propellants and motors. 

Study of combustion of solid fuel and liquid oxi- 
dizer; establishing principles of injector design 
and grain configuration. 


SOME OF THE AREAS IN WHICH 
MAJOR PROGRAMS CURRENTLY ARE 
BEING CARRIED FORWARD AT UTC 

Chemistry and molecular physics of high polymer 
systems and fundamental mechanical properties 
of heterogeneous systems. 

Theoretical propellant performance predictions 
and experimental determination of ballistic per- 
formance parameters of propellants. 
Development of high temperature materials: re- 
fractory oxides, carbides, and nitrides; also rein- 
forced plastics, metal plastics and impregnated 
ceramics. 


Would you enjoy applying your talents to major programs in ad- 
vanced propulsion — large segmented solid propellant rocket engines, 
hybrid rocket engines and storable high energy liquid propellant 
engines? 

Would you find it stimulating to work directly with recognized pro- 
fessional leaders at a modern multi-million-dollar complex, where 
you could avail yourself of the very latest techniques, methods, ideas 
and equipment? 

Would you appreciate living in the San Francisco Bay area, which 
features “West Coast living” at its finest? Plus the possibility of 
financial gain if you can give evidence of real creativity and initiative? 
This is what the future holds at UTC. If you are interested, we invite 
you to contact C. F. Gieseler, Dept. 100- A, United Ttechnology 

Corporation, Box 358, Sunnyvale, California. All replies treated in 
strictest confidence. 


Investigation of design criteria for metallic and 
nonmetallic rocket cases, nozzles and component 
hardware. 

Studies of heat transfer, thermodynamics and 
aerodynamics of rocket motors; stress analysis 
of structural design. 

Positions currently available in these and other 
areas: 

Process engineer 
Design engineer 
Structures analyst 
Reliability engineer 
Polymer chemist 
Plastics chemist 

All qualified applicants will receive considera- 
tion for employment without regard to race, 
color, creed or national origin. 
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Engineering Your Country’s Airlift 
for Defense of the Free World 
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THE ENGINEERING CENTER 

LOCKHEED-gB@B®B COMPANY 

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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USA!!! 


Focal Point for Dynamic Professional Growth 




Engineers 




Mr. Melvin Vobach, Dept. C92, The Boeing 
Company, Wichita Division, Wichita 1, Kansas. 


WiVeS Kansas is known as 
USA,” and Wichita is its largest, mos 
sive city. This is truly an ideal place t< 


ing the past years to develop its school system 



highlight of your first visit to Wichita ! There is 



reasonable prices will amaze you ! If you appre- 
ciate real family living in a climate noted for its 
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EMPLOYMENT OPPORTUNITIES 



TEST PILOTS 

for SIKORSKY HELICOPTERS 

Sikorsky Aircraft would like to review applications for positions as test 
pilots. These positions involve production testing which may eventually 
lead to engineering or experimental test flying. 

QUALIFICATIONS 

• Engineering degree desirable. 

e Total of 1000 hours first pilot lime in all aircraft is required, 
e Prefer at least 500 hours first pilot time in helicopters 
e Must have current F.A.A. commercial certificate with helicopter 
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DIVISION OF UNITED AIRCRAFT CORPORATION 
STRATFORD, CONNECTICUT 
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High-speed computers are able to process data many 
times faster than the data can be entered manually from 
the checks, invoices, premium notices and other docu- 
ments that are the source of most business information. 
Now IBM has developed a character-sensing system that 
can "read" numerical data right from printed documents 
and translate it for direct input to a computer at the 
rate of 480 characters a second. The system is able to 
read type styles used by IBM accounting machines. 

The IBM engineering group that developed this remark- 
able system started its inquiry with a theoretical ques- 
tion: What amount of information must a machine 
acquire and maintain in order to distinguish one charac- 
ter from another? The investigation then ranged across 
many technical boundaries— optics, for developing scan- 
ning methods; photosensing, for converting the light 
image into electric impulses; electronic circuit design, 
for converting the analog signals of characters to digital 
information; and statistical analysis, for creating logic 
capable of distinguishing between the many character 


patterns. The next step for this engineering team is to 
develop equipment that can recognize alphabetic and 
special characters. 


This wide-spectrum approach to problem-solving is typi- 
cal of the development work IBM currently is doing in 
such areas as control systems, semiconductors, polymers, 
and optics. It is an approach that requires people who 
can think creatively. In turn, it provides these people 
with an unusual opportunity to grow professionally and 
personally. If this approach interests you— and you have 
a degree and experience in engineering, mathematics 
or one of the sciences— we’d like to hear from you. 

All eligible applicants will be considered for employ- 
ment without regard to race, creed, color or national 
origin. Please write: 

Manager of Technical Employment 
IBM Corporation, Dept.524J2 
590 Madison Avenue 
New York 22, New York 


IBM 


CHARACTER SENSING: 


Developing machines 
that can read 
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this is 
the Brush 
Mark II... 
anyone 
can 
plug 
it in 




in writing 
anywhere 


There is no direct writing recorder on the market that approaches the compact 
Mark II in sheer usefulness. It is a completely integrated engineering tool 
that can be operated by anyone ... in the shop or in the field ... for countless 
research or design requirements. Every function necessary for uniform, 
crisp, easily reproduced readouts is "built-in”. The Mark II gives you two analog 
channels plus two event markers; 4 chart speeds; DC to 100 cps response 
with 40 mm amplitude; 10 mv/mm sensitivity; high input impedance. 

Ink or electric writing models. Immediate shipment from stock. 
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WHITE’S DEFENSE AT 76°N,68°W... 

Master chess demands the application of the science known as Game Theory. In modern military 
strategy, Game Theory is further refined to determine optimum moves in the mightiest contest ever 
known — the global match between the Free World and the Communist World. 


A decisive move was made late in 1960: the first BMEWS (Ballistic Missile Early Warning System) radar 
station began operating at Thule, Greenland. This system keeps a 24-hour vigil against aggression by 
enemy ICBM’s. Huge klystrons produced by 
Varian are the heart of the BMEWS trans- 
mitter sub-system. The powerful tubes gen- 
erate radar signals— sent from antennas 
big as football fields— to seek out possible 
airborne intruders. 

Varian’s broad experience in the design 
and manufacture of microwave devices is 
at your service. For full technical informa- 
tion, write Tube Division. 
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